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MOACHUTEJIBHASA 3AIIMCKA

PaGouas mporpamMma mo XMMHH Ha ypOBHE CpeqHero oomiero obpa3zoBaHusi pazpaborana
Ha ocHoBe denepanphoro 3akoHa oT 29.12.2012 Ne 273-@3 «O6 obpazoBanuu B Poccuiickoii
@enepanun», TpeOOBaHWK K pe3ylbTaTaM OCBOEHHsS (eaepalbHON 00pa3oBaTEIbHOM
nporpaMmbl cpeanero oobmiero oopazoBanusi(@OIl COO), npeacraBineHHbIX B PDenepanbHOM
rocygapctBeHHOM oOpazoBarenbHoM crangapre COO, ¢ yuérom Konuenmuu mpernonaBaHus
yueOHOro mpeaMera «XWMHS» B 00pa3oBaTelbHbIX opraHuzanusax Poccuiickoit deneparnmm,
peann3yoImMx 0OCHOBHBIE 00pa30BaTeIbHbIE IPOTPAMMBI, 1 OCHOBHBIX MMOJIOKeHHH «CTpaTrerun
pasButus BocnuTaHus B Poccuiickoit denepanun Ha nepuoxa no 2025 roxa» (Pacnopsbkenue
[IpaButenbctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMHUsT Ha YpOBHE YIIyOJNEHHOTO W3YUEHHsI 3aHUMAeT BaXHOE MECTO B CHCTEME
€CTECTBEHHO-HAy4yHOTO oOOpa3oBanus yuammuxcs 10-11 xmaccoB. UM3yuenme mnpenmera,
peamu3zyeMoe B YCIOBUSX U PEepeHIMPOBAHHOTO, NPOPUIBLHOTO OOy4YeHHUs, MPU3BAHO
obecnieunTh 0O0I1e00pa30BaATEIbHYI0 M OOLIEKYJIBTYPHYIO MOJITOTOBKY BBIMTYCKHHUKOB HIKOJIBI,
HEOOXOMMYIO JIISl afanTallid MX K OBICTPO MEHSFOIIUMCS YCIOBHSM JKM3HH B COIIMYME, a
TaKkKe IS MPOJOJDKEHHsT OOy4YeHHWS] B OpraHu3alusx NpodecCHOHAIBFHOTO 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBIISIETCS] OJTHOM M3 MMPHOPUTETHBIX TUCIIHILINH.

B mnporpamMe mo XWMUM Ha3zHAuYCHHE TpeaAMeTa «XHUMUS» TOIydaeT MOJPOOHYIO
MHTEPIPETALMI0O B COOTBETCTBUH € OCHOBomojaramomumu nojoxenusmu ProC COO o
B3aMMOOOYCIIOBJIEHHOCTH LIeJIeH, coepKaHus, pe3ylbTaToB 0Oy4yeHusl U TpeOOBaHUN K YPOBHIO
MOJTOTOBKH BBITYCKHUKOB. CBHIETEIHCTBOM TOMY SIBIISTFOTCSI CIICAYIOIINE BBITIOTHICMBIC
IIPOrpaMMOH MO0 XUMHUH (PyHKLIMU:

e uHPOPMALMOHHO-METOIMYECKAs, peanu3alus KOTOpod obecrneyuBaeT NOJIy4YeHUE
MPEJCTAaBICHUS O LENAX, COJepXaHuM, oOmiel cTpaTeruu oOy4deHHus, BOCIUTAHUS U
pa3BUTH 00YYaIOLINXCS CPEICTBAMU MpEAMETa, U3y4aeMoro B paMKax KOHKPETHOIO
npohus;

® OpraHM3aLMOHHO-IUIAHUPYIOILAs, KOTOpas ~ HIpeAycMaTpuBaeT  OIpeJelIeHHE:
IPUHLUIOB  CTPYKTYPHUPOBaHMs M  IOCJIEIOBAaTEIbHOCTH H3Y4EHHUs  y4yeOHOTro
MaTepualia, KOJMYECTBEHHbIX M KAaueCTBEHHBIX €ro XapaKTepPUCTHK; IOAXOJ0B K
(OpPMUPOBAHUIO COJEPKATEIBHON OCHOBBI KOHTPOJII M OLIEHKM OOpa30BaTEJIbHBIX
JOCTH)KEHUM OO0ydaroluxcsi B paMKax HMTOrOBOM arrecrauuud B (GopMe €IUMHOrOo
roCyJapCTBEHHOT'0 3K3aMEHa 110 XUMUHU.

[Iporpamma juist yriyOJI€HHOTO U3YUEHHS] XUMHHU:

e YCTaHABJIMBACT MHBApPUAHTHOE MPEAMETHOE COJAEpKaHHue, 0043aTenbHOE A U3yUEHHS
B paMKax  OTIEJbHBIX  MNpoduiel, MpexycMaTpuUBaeT  paclpelelieHue U
CTPYKTYpPUPOBAaHHUE €ro MO KJIAcCaM, OCHOBHBIM COJEP>KaTEIbHBIM JIMHUSAM/pa3jiesiaMm
Kypca;

e aéT MpUMEpHOe pacrpesereHne yuieOHOro BpeMeHH, PEKOMEHIyeMOro il U3y4eHUs
OTJICNIbHBIX TEM;

e [QpelaraeT MNPUMEPHYIO IOCIEA0BAaTENbHOCTh M3Y4eHHUs y4eOHOro marepuana ¢
y4€TOM JIOTUKH NOCTPOCHUS Kypca, BHYTPUIIPEIMETHBIX U MEXIIPEIMETHBIX CBSI3€H;

e aéT METOAMYECKYI MHTEpIpeTaluio I[ejaed M 3agay M3ydeHus INpeaMera Ha
yriyOn€HHOM YpOBHE C Y4ETOM COBPEMEHHBIX NPHOPUTETOB B CHCTEME CPEIHEro
oOrmiero oO6pa3oBaHus, COJAEPKATEIBHON XapaKTEPUCTHKHU IUIAHUPYEMBIX PE3YJIbTAaTOB
OCBOEHMSI OCHOBHOI 00pa30BaTEeNIbHOW MPOrpaMMBbl CpeAHEro oouero oOpa3oBaHUs
(IMYHOCTHBIX, METANPEIMETHBIX, IPEIMETHBIX), a TAKXKe C Yy4ETOM OCHOBHBIX BHJIOB



y4eOHO-TI0O3HABATEIbHBIX JCHCTBUI OOYYaIOMIETOCsl 10 OCBOCHHUIO COJEp)KaHUs
IpeaMera.

I[lo Bcem Ha3BaHHBIM NO3UIMSAM B I[pOorpaMMe MO XUMHUU IIPEILyCMOTpPEHa
MIPEEMCTBEHHOCTh C OOy4eHHEM XHMHUU Ha YypOBHE OCHOBHOTO oOmiero oOpa3oBaHus. 3a
MpeleiaMi  YCTAaHOBJICHHOHW MPOrpaMMON IO XUMHUHM  00s3aTelbHOW  (MHBapUaHTHOMN)
COCTaBJISAOLIEH CO/IepPKaHUS Y4eOHOTO MpeaMeTa «XUMHUsD 0CTaéTcsi BOBMOKHOCTh BbIOOpaA €ro
BApUATUBHOW COCTABJISIFOIIEH, KOTOpask 10JIKHA ONPEAEIATHCS B COOTBETCTBUM C HAlpaBJICHUEM
KOHKPETHOTO Mpoduiist o0ydeHusl.

B cootBerctBUM ¢ koHuentyaidbHbIMU moJoxkeHusMu PIOC COO o HazHAYCHUH
peaMeToB 0a30BOTO U yriyOIEHHOTO YPOBHEH B cucTeMe qudepeHnnpoBaHHOTO 00ydeHUs Ha
YpOBHE cpesiHero oOmiero o0pa3oBaHus XUMHUs HAa YPOBHE YIiyOlIEHHOIO M3y4YeHHs HalpaBlieH
Ha peaju3alyi0 MPEEMCTBEHHOCTH C MOCIEAYIOUIUM 3TallOM IOJIyYEHUS XHUMHUYECKOTO
o0pa3oBaHUs B paMKaX MW3Y4YEHMs] CIEHUAIbHBIX €CTECTBEHHO-HAYyYHbIX U XUMHYECKHX
JUCLMIUIMH B By3aX U OpraHU3alUsaX CpeHero npodeccuoHalbHOTo 00pa3oBanus. B 3Toil cBs3u
U3y4YEeHHE TMpeAMeTa «XUMHUS» OpPUEHTHUPOBAHO NPEUMYIIECTBEHHO Ha pACIIUpPEHUE U
YIIIyOJIeHHE TEOPETHYECKOM U TMPAKTHYECKON TMMOJATOTOBKH OOYYArOIIMXCs, BBIOpPABIIUX
onpenenéHHbI Mpoguiib 00yd4eHHs, B TOM YHUCIIE C MEPCHEKTUBOM MOCIEAYIOMIET0 MOTyYeHUS
XUMHUYECKOTO 00pa30oBaHus B OpraHu3aImsaX mpodeccuoHanbHoro oopa3zoBanus. Hapsmy ¢ atum,
B cBere TpeboBanuii ®I'OC COO k mIaHUpPyeMBbIM pe3ylibTaTaM OCBOCHHS (eaepaabHON
00pa3zoBaTeNbHON MPOTrpaMMBbI CpeIHEro 0o0Iero oOpa3oBaHUs H3ydeHHE MpeaMeTa «XUMUsH»
OPUEHTHPOBAHO TAKXKE HA PELIEHUE 3a7a4 BOCIUTAHUS U COLUAIBHOTO Pa3BUTHUS 00yJarouxcs,
Ha (OPMUPOBAHKE Y HUX OOIIEUHTENIEKTYaIbHBIX YMEHUN, YMEHUN pallMOHaIU3aIMH y4eOHOTOo
Tpygda ¥  O0OOOIMIEHHBIX CMOCOOOB  JEATENBHOCTH, HMMEIOIIUX  MEXIUCHUIUITMHAPHBIN,
HAJIMPEIMETHBIN XapakTep.

CocrapnsromuMu  nipeiMeTra «XUMHS» Ha YpOBHE YIIyOJIEHHOTO H3Y4YEHHs SIBIISIOTCS
yrayOnéHnble Kypehl — «Opranudeckas xumus» u «OOmas u Heopranuyeckas xumusi». [lpu
OTIpeJIeNIeHUU TOJX0J0B K OTOOPY M CTPYKTYpHOM OpraHu3aluy COAEP)KaHUS STUX KypCOB B
porpaMMe 1Mo XUMHUH 3a OCHOBY NMpUHATHI mojoxeHus ®I'OC COO o paznuumsax 6a30BOTO U
yrayOnEHHOTO YPOBHEH U3yUEeHHUsI PEAMETA.

OcHoBy conepxaHusi KypcoB «Opranuyeckas xumus» U «OOmas U HeopraHuyeckas
XUMHUS» COCTABJISIET COBOKYITHOCTh MPEAMETHBIX 3HAHUM M YMEHHM, OTHOCAIIUXCA K 0a30BOMY
YPOBHIO M3y4€HHUs MpeaMeTa. JTa CUCTeMa 3HAHUHN MOJIy4aeT ONpeAeN€HHOE TeOPEeTHYECKOe
JOTIOTHEHHWE,  TO3BOJISIIOIIEE  OCO3HAHHO  OCBOUTH  CYIIECTBEHHO  Oonbliuii  00BEM
¢dakronoruueckoro marepuana. Tak, Ha yriyOn€HHOM YpOBHE M3ydeHUs IpeaMmeTa odecreueHa
BO3MOHOCTh 3HAYUTEILHOTO YBEIMYEHHS O00bEMa 3HAHMNM O XHMHUYECKUX OJJIEMEHTaxX U
CBOMCTBaX UX COCJAMHEHUN Ha OCHOBE PACIIMPEHHS W YriyOJIeHUs MPEACTaBICHUI O CTPOCHUH
BEIIECTBA, XUMUYECKON CBSI3U U 3aKOHOMEPHOCTSX MPOTEKAHHS PeaKlMii, pacCMaTPUBAEMBIX C
TOYKH 3PEHUSI XUMUYECKON KHHETUKU U TePMOJAUHAMUKHU. V3ydeHne nepruoauieckoro 3akoHa u
Ilepuoandeckoit  CUCTEMBbl ~ XUMHYECKHX  DJEMEHTOB  0Oa3upyeTcss Ha  COBPEMEHHBIX
KBAaHTOBOMEXaHMYECKUX MPEICTABICHUIX O CTPOEHUM aToMa. XMMHUYECKas CBSI3b OOBACHSETCA C
TOYKM 3PEHHUS] PHEPreTHUECKUX HM3MEHEHUIl mpu e€ oO0pa3oBaHUM M Pa3pyIIEHUH, a TAKXKe C
TOYKM 3pEHUS MeXaHU3MOB e€ oOpa3zoBaHMs. M3yueHHe THUIOB peakIHMid JIOTOJIHACTCS
(dbopMupoBaHHEM MPEACTABICHUN 00 IEKTPOXMMUYECKHUX MpOIeccax U 3JIEKTPOJIN3Ee PacilIaBOB
U pacTBOpPOB BEIIECTB. B Kypce opraHm4eckoil XMMHMM NPU PACCMOTPEHMM PEAaKLIMOHHOMN
CIOCOOHOCTH COEMHEHUH yJenseTcss 0co0oe BHUMaHUe BOIpocaM 00 3JeKTPOHHBIX (P eKTax,
0 B3aMMHOM BJIUSIHUM aTOMOB B MOJIEKYJIaX U MEXAHU3MAaX PEAKIUH.



Oco6oe 3HaueHHe MMEET TO, YTO Ha COJIEPKAHHME KYpPCOB XMMHHU YIIYOJNEHHOTO YPOBHS
M3YUYEHHs Ul KJIACCOB OMpeAenéHHOro mpoduis (TJIaBHBIM 00pa3oM Ha UX CTPYKTYpy H
XapakTep JOIOJHEHHUH K 00LIel cucTeMe PEeIMETHBIX 3HaHHUM) OKa3bIBAIOT BIMSIHUE CMEKHbIE
npeamerbl. Tak, Hampumep, B COJACpKAHUU MpeAMeTa s KIacCOB XHMHUKO-(U3NYECKOTO
npo¢wuis OoJbioe 3HaAYCHHE OYAYyT MMETh JIEMEHTHl y4eOHOr0 MaTepuaia Mo OOmel XUMHUH.
[Ipn u3yueHum npenMera B JAHHOM Cllydae akLEHT OyJeT caejaH Ha OOLIHOCTb METOJOB
[I03HAHUs, OOIIHOCTh 3aKOHOB U TEOPUH B XMMHU U B (PU3MKE: aTOMHO-MOJIEKYJIIpHAsl TEOpuUs
(MonexkynsipHast Teopuss B (PU3UKE), 3aKOHbl COXPAaHEHUS MacChl W DHEPIUH, 3AKOHBI
TEPMOJUHAMUKH, JIEKTPOJIN3A, IPEACTABICHUS O CTPOCHUU BEUIECTB U APYroe.

B 10 e BpeMs B copepiKaHUM MpeaMeTa sl KIIACCOB XHMMHKO-OHOJIOTHYECKOTO PO UL
OoJIbIIMIM yAETBHBIN BeC OyJeT UMETh OpraHuyeckas Xumus. B 3ToM ciydae mpeaoctaBisieTcs
BO3MOXHOCTB I 00Jjiee 00CTOSTENILHOTO PACCMOTPEHUSI XUMUYECKON OpTraHn3allii KIETKU Kak
OMOJIOTMYECKONH CHUCTEMBI, B COCTaB KOTOPOW BXOZSAT, K MpPUMEPY, TaKHE CTPYKTypHBIE
KOMITIOHEHTBI, KaK JUMHbI, OEJKU, YIJeBOJbl, HyKJIEHHOBbIE KHCIOTHI U napyrue. Ilpu stom
3HaHUSA O COCTAaBE€ M CBOMCTBAx IPEACTABUTENIEH OCHOBHBIX KJIACCOB OPraHMYECKUX BELIECTB
CIIY’KaT OCHOBOM JJIsl U3yUEHUs CYITHOCTH MPOLECCOB (POTOCHHTE3A, AbIXaHHUS, MUIIEBAPEHUSI.

B mnnane ¢opmupoBaHusSs OCHOB HAay4HOIO MHPOBO33PEHHS, OCBOEHHUS OOIIEHay4HBIX
METO/I0B MMO3HAHUS U OIbITA MPAKTUYECKOTO MPUMEHEHHSI HAYYHbIX 3HAHUIN U3ydeHUe MpeaMera
«XuMHS» Ha YriayOlnEHHOM YpOBHE OCHOBAHO Ha MEXKIPEIMETHBIX CBS3SX C Y4eOHBIMH
IpeIMeTaMu, BXOASIIMMU B COCTaB MpeIMETHBIX obacteil «EcTecTBeHHO-HAayUHBIE TPEAMETHI,
«Marematuka u nuHQopMaTuKa» U «PycCKuil 131K U TUTEPATYPAY.

[Ipn uzydenun ydyeOHOTO mpeameTa «XUMHUS» Ha YIIIyOJIEHHOM YpPOBHE TaKkKe, Kak Ha
YpOBHE OCHOBHOTO U CpeaHero ooOmiero oOpa3oBaHus (Ha 0a30BOM ypOBHE), 3aaauei
MEPBOCTEIIEHHOM 3HAYMMOCTU sBisieTcsl (OpMHpPOBaHHE OCHOB HAyKH XHMHHM KakK 00JacTH
COBPEMEHHOTO €CTECTBO3HAHHUS, IPAKTUYECKON JEATEIbHOCTH YEJIOBEKa U OJHOIO0 W3
KOMITOHEHTOB MHPOBOW KyJbTYyphl. Pelienue 3Toil 3agaun Ha yriiyOJEHHOM YpOBHE M3YUYECHHUS
IpeaMeTa NpearoiaraeT peau3auno TaKuX HeaeH, Kak:

e (opmupoBaHuE MPEICTABICHUN: O MaTepUaIbHOM E€IUHCTBE MUPA, 3aKOHOMEPHOCTSIX

Y M03HABAEMOCTH SIBJICHUW MPUPOJIbI, O MECTE XUMHH B CUCTEME €CTECTBEHHBIX HAYK U
e Beaylie poiu B 00ecredyeHUH YCTOMYMBOTO PAa3BUTHUS YEIIOBEUYECTBA: B PEIICHUU
mpo0eM SKOJIOTHYECKOM, PHEPreTUYeCKOW W MUIIEeBOW 0e30MacHOCTH, B Pa3BUTUU
MEIMLHMHBI, CO3JaHUM HOBBIX MAaTE€pPUAIOB, HOBBIX HCTOYHUKOB SHEpPrUHU, B
obecrieyeHnn pPalMOHAIBHOTO PUPOJOTIONB30BAHMS, B dbopmMupoBaHun
MHPOBO33PEHHUS U 00IIeH KyJIbTYyphl YEJIOBEKA, a TAKKe IKOJIOTUYECKH 0O0CHOBAHHOTO
OTHOLLIEHHUS K CBOEMY 3/I0POBBIO U IPUPOJHOU CpEae;

® OCBOCHHME CHUCTEMbl 3HAHUM, JIeKAIIMX B OCHOBE XUMHUUYECKOW COCTABIISIOLICH
€CTeCTBEHHO-HAYYHONH KapTUHBI MHpa: (yHIAMEHTAIbHBIX TOHSTUH, 3aKOHOB U
TEOPUIl XUMHUH, COBPEMEHHBIX MPEACTABICHHN O CTPOCHHUM BEIECTBA HA Pa3HbIX
YPOBHSIX — ATOMHOM, HMOHHO-MOJIEKYIISIPHOM, HAJMOJIEKYISIPHOM, 0
TEPMOJAVMHAMUYECKUX M KUHETHYECKUX 3aKOHOMEPHOCTSAX MPOTEKAHUS XUMHUYECKHX
peaknuii, 0 XUMHYECKOM PaBHOBECHH, PACTBOPAX M JAUCHEPCHBIX cUCTeMaX, 00 00X
Hay4HbIX MPUHIUIAX XUMUYECKOTO MPOU3BO/ICTBA;

e (opMupoBaHue Yy OOy4arOIIMUXCS OCO3HAHHOTO MOHHUMaHHs BOCTPEOOBAHHOCTHU
CUCTEMHBIX XHMHUYECKUX 3HaHWH Ui OOBSCHEHHWS KIIOYEBBIX HIEH U MpobdiemM
COBPEMEHHOW XUMUU, M OOBSCHEHUS W TPOTHO3UPOBAHUS SIBJICHUN, HMEIOIINX
€CTECTBEHHO-HAYYHYI0 MPUPOJY; TPaMOTHOTO peLICHHs MNpoOieM, CBS3aHHBIX C



XMMUEH, IPOTHO3MPOBAHHUs, AaHAIM3a W OLEHKM C IO3ULUH DKOJOTHYECKOU
0€30IaCHOCTH TOCIIEACTBUN OBITOBOM M MPOM3BOJCTBEHHON JIEATENFHOCTH YEJIOBEKa,
CBA3aHHOM C XMMMUYECKUM IPOU3BOJACTBOM, HCIOJIb30BAHUEM M IepepaboTKOM
BEILIECTB;

yrIIyOJIeHHe TPEICTaBICHUH O HAyYHBIX METOJaX IIO3HAHUS, HEOOXOIUMBIX JUIs
nprOOpEeTeHUs] YMEHHI OPUEHTHPOBATHCS B MUPE BEIIECTB M OOBICHEHHSI XUMHYECKHIX
SIBJICHUM, HWMEIOIIMX MECTO B IPUPOJE, B NPAKTUYECKOM JEATEIBHOCTH U
IIOBCETHEBHOM KU3HH.

B nmnnane peanu3zanuu 1NEpBOOYEPEAHBIX BOCHHUTATEIbHBIX M pa3BUBAIOIIMX (QYHKUUN
I[EJIOCTHOM CHUCTEMBI CpEHEro oOIIero oOpa3oBaHUs NMPHU M3YYCHUU TpeaMeTa «XUMUs» Ha
yIIIyOJIEHHOM YPOBHE 0COOYIO aKTyallbHOCTh MTPUOOPETAIOT TaKHUE IS U 3a/1a4H, KaK:

BOCIIUTaHHE YOEXKJIEHHOCTH B II03HABAEMOCTH SBJICHHM NPUPOJIBI, YBaXEHUS K
MPOIIeCCy TBOpPYECTBA B O0JACTH TEOPETUYECCKHX W MPHUKIAJHBIX HCCICIOBAHUN B
XUMHH, GOPMUPOBAHUE MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUA HAYKHU,

pa3BUTHE MOTHBAIMA K OOYYEHHWIO W TO3HAHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO M
CaMOBOCTIUTAHHIO HAa OCHOBE YCBOCHHSI O0OIIEYEIIOBEUECKIX IIECHHOCTEH;

pasBUTHUC IIO3HABATCJIIBHBIX HHTEPECCOB, HUHTCIIICKTYaJIbHBIX )51 TBOPYCCKUX
criocoOHOCTEN oOyuaromuxcs, (GOPMUPOBAHNE Y HUX CO3HATEITHLHOTO OTHOIICHUS K
caM0OOpa3oBaHUI0 W HEMPEPHIBHOMY OOpa30BaHUIO KaK YCIOBHIO YCICITHOW
npoheCcCHOHANBHOM W OOIIECTBEHHOMN JEATEIHHOCTH, OTBETCTBEHHOTO OTHOIICHHS K
CBOEMY 37I0pPOBbIO M IOTPEOHOCTH B 37I0POBOM 00pa3e KU3HU;

(¢bopMHUpOBaHHE YMEHHMH M HaBBIKOB pPa3yMHOTO MPUPOJOIOIB30BAaHUS, pa3BUTHE
JKOJIOTHYECKOM  KYJIbTYpbl,  IpUOOpETeHHE  OMmbiTa  OOIIECTBEHHO-TIOJIE3HOM
9KOJIOTMYECKOM eATeIbHOCTH.

OOmiee 4YuCIIO YacoB, MPEAYCMOTPEHHBIX ISl M3YyYCHHs] XUMHUHM Ha YIIIyOJICHHOM YpOBHE
cpenHero oOmiero obpaszoBanusi, cocrabisger 204 ygacoB: B 10 xmacce — 102 gaca (3 uvaca B
Heneno), B 11 kimacce — 102 ygaca (3 yaca B HEZICIIO).



COJEPKAHUE OBYYEHUA
10 KJIACC

OPI'AHUYECKASA XUMUA

TeopeTnyeckne 0CHOBBI OPraHUYeCKO XUMHUH.

[IpenmMer W 3HaYeHHE OpPraHMYECKOW XMMMH, MPEJICTaBICHHE O MHOrooopasuu
OPraHU4YeCKUX COCTUHECHUMN.

DJNEeKTPOHHOE CTPOCHHWE aToMa YIJepoJa: OCHOBHOE W BO30YXIEHHOE COCTOSHUS.
BanenTHble BO3MOKHOCTH atoMma yriaepoja. XuMUYecKasl CBsi3b B OPraHMYECKUX COCIUHEHMSIX.
Tunsl rubpuan3anuu aTOMHBIX opOuTaneil yriepoaa. MexaHusmbl 0Opa3oBaHMsI KOBaJEHTHOM
CBs3M (OOMEHHBIN M TOHOPHO-aKLENTOPHBIN). THUIbl nepekpeiBaHUsI aTOMHBIX OpOUTanei, o- u
n-cBsizu. OnuHapHas, JIBOMHas M TpoiHas cBA3b. CrocoObl pa3pbiBa CBsi3ell B MOJIEKYJax
opranuyeckux BemiecTB. [loHsTHE 0 CBOOOHOM paaukaie, Hykiaeopuse u deKTpodure.

Teopuss crTpoeHuss opraHudecknx coeavHeHnii A.M. bymiepoBa M coBpeMeHHbIE
MIPEJICTaBJICHUS O CTPYKTYPE MOJIEKYIN. 3HaUeHHE TEOPUH CTPOCHUS OPTaHUYECKUX COEAMHEHUN.
MouekynspHble U CTPYKTypHble (QopMyiabl. CTpyKTypHble (QOpPMYIbl pPa3IUYHBIX BHJIOB:
pa3BépHyTas, CoOKpam€HHas, ckenerHas. WM3omepus. Bunpbl wu3oMepuu: CTpyKTypHas,
MIPOCTPAHCTBEHHAsA. JJEKTPOHHBbIE JPQPEKTh B MOJIEKYJIaX OPraHUYECKUX COEIMHEHUN
(MHIYKTUBHBIN 1 Me30MepPHBI 3 exTsl).

[IpencraBnenue o kiaccuukanuu OpraHuIecKux BemecTs. [loHsTHE 0 QYHKIIMOHATBLHOM
rpynne. I'omosnorus. 'omonorudeckue psapl. CucreMaTndeckass HOMEHKIIATypa OpraHU4eCcKuX
coequaeHuit (IUPAC) u TpuBuanbHbIC Ha3BaHUS OTACIBbHBIX MPEICTABUTEIICH.

OcobenHoctT W Kiaccuukanus  OpraHMYECKUX  peakiuid.  OKHCIUTEIbHO-
BOCCTAHOBMTENbHBIE PEAKIIUU B OPraHUUECKONH XUMUH.

OKcIepUMEHTANIbHbIE METO/Ibl U3Y4YEHUS BEIECTB M MX INPEBPAILEHUI: O3HAKOMIIEHUE C
oOpa3liaMu OpraHMYECKUX BEIECTB U MaTepHUalaMu Ha MX OCHOBE, OMbITHI 110 IPEBPAILEHUIO
OpraHMYeCKUX BELIECTB IpPU HAarpeBaHuu (IJIaBjieHUE, OOYIJIMBAaHHE U TOpPEHHE),
KOHCTPYUPOBaHUE MOJIeJIeH MOJIEKYJl OPraHUYECKHUX BEIECTB.

YrieBoaopoabl.

Aunkanbl. ['omonoruueckuil psj aiakaHoB, oOmas (GopMmyna, HOMEHKIATypa U U30Mepus.
DJIEKTPOHHOE M TIPOCTPAHCTBEHHOE CTPOCHUE MOJEKYN AJIKaHOB, SP>-THOPHMAM3aIUs aTOMHBIX
opburaneit yrnepoja, 6-cBsa3b. OU3MuECKUe CBOMCTBA AJIKAHOB.

XUMHUYECKUE CBOMCTBA AJIKAHOB: PEaKLUH 3aMELICHUs, U30MEpU3alluH, JeTUIPUPOBAHMS,
UUKIM3allUY, TUpOJM3a, KpekuHra, ropenus. IlpencraBieHne o MexaHM3Me peakuUui
paluKanbHOIO 3aMEILEHHSL.

Haxoxnenue B npuposae. CriocoObl MOJMy4eHUs: U IPUMEHEHUE aJTKaHOB.

Huknoankansl. O6mas ¢opmyia, HOMEHKIaTypa U uzomepus. OcoOEHHOCTH CTPOEHHS U
XUMHYECKUX CBOWCTB MamblX (IHUKJIOMPOMNAH, IMKIOO0yTaH) W OOBIYHBIX (LMKIIOMEHTaH,
LUKJIOreKCaH) MUKI0aaKaHOB. CrocoObl MOTy4YeHUs U IPUMEHEHUE IUKIOAIKAHOB.

Ankensl. ['omonornueckuii psi ankeHoB, obmas GopMysna, HOMEHKIATypa. DJIeKTPOHHOE
¥ TIPOCTPAaHCTBEHHOE CTPOEHHE MOJIEKYJ alKEHOB, SP’-rMOpUIM3alMs aTOMHBIX opOuTaneif
yriepoja, 6- u m-cBsi3u. CTpyKTypHas U reoMeTpuueckas (Iuc-TpaHc-) nzomepus. duznueckue
CBOMCTBA QJKEHOB. XHMHUYECKHE CBOMICTBAa: pEAKIUM IPUCOCAUHEHHS, 3aMEIICHHUS B O-
MIOJIOKEHUE TpU JBOMHON CBSI3M, NOJMMEpH3alMu M okucieHus. llpaBuno MapkoBHUKOBA.
KavecTBeHHBIE peakIuy Ha ABOMHYIO CBsI3b. CHIOCOOBI NOTYUYEHUS M IPUMEHEHHUE AIKEHOB.



Ankamuensl.  Krnaccupukamust — ankagueHoB — (CONPsDKEHHBIC,  M30JHPOBAHHBIC,
Kymyaupoganuvie). OCOOCHHOCTHM  AJIEKTPOHHOTO CTPOCHHUS W XHUMHYECKHX CBOWCTB
conpsbkEHHBIX ueHoB, 1,2- u 1,4-npucoenunenue. [lommmepusanus CONpsKEHHBIX AMEHOB.
CrniocoObl mosryyeHHs 1 IPUMEHEHUE alIKaHEeHOB.

AnkuHbl. ['oMONOTHYeCKHA PsIT aTKUHOB, 00mas (Gopmylia, HOMEHKIATYpa U W30MEPHSL.
DNEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYNl AJIKMHOB, SP-TMOpUAM3AIMs aTOMHBIX
opOutaneii yriepoma. Pu3MyYecKHUe CBONCTBA AJIKWHOB. XHWMHUYECKHE CBOWCTBA: PEAKIUU
MIPUCOEUHEHMS, JUMEpPU3AaLUd U TPUMEpPU3aLUU, OKUcIeHUus. KucnoTHble CBOMCTBa ajlKHMHOB,
MMEIOIINX KOHIIEBYIO TPOWMHYIO CBsi3b. KauecTBEHHBIE peakIMH Ha TPOHHYIO CBsi3b. CIOCOOBI
MIOJIy4€HUS U IPUMEHEHUE AJIKUHOB.

ApomaTudecKkue yriieBo0po sl (apeHsl). ['omomornueckuii psii apeHoB, oomas hopmya,
HOMEHKJIaTypa U U30MepHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJbl OeH301a.
duznyeckue CBOMCTBAa apeHOB. XHMMHUYECKHE CBONCTBAa O€H30J7a M €ro rOMOJIOTOB: pEeaKIuu
3aMeleHusi B OE€H30JIbHOM KOJIbLIE M YIJIEBOJOPOJHOM paJMKalle, peaklMHU MPUCOEIUHEHUS,
OKHCJIEHHE TOMOJIOroB OeH3ona. [Ipeacrapnenue 00 OpUEHTHPYIOIIEM JIEHCTBUU 3aMecTUTeNen
B OEH30JIbHOM KOJIbIIE HAa MPHUMEpE aJKUIBHBIX PaJUKalIOB, KapOOKCUIBHOM, THAPOKCUIBHOM,
aMUHO- M HUTPOTPYIIbI, aTOMOB rajoreHoB. OCOOEHHOCTH XMMHUYECKHMX CBOWCTB CTHUpPOJIA.
[Momumepuzanuss  crtupona. CnocoObl  MOMydYeHHS UM NPUMEHEHHE  apOMaTHYeCKUX
YTJI€BOAOPOIOB.

[Ipupoansiit ras. Ilonyrueie Hedraubie ra3pl. Hedth u e€ mpoucxoxaenue. KameHHbIN
yroib U MPOAYKTHl ero mnepepadoTku. CrnocoObl mepepaboTKu HEPTH: MEeperoHka, KPEeKHHT
(TepMuYecKui, KaTanmuTuueckuii), pudopmunr, nmupoiu3. [IpoaykTel nmepepaboTku HedTH, UX
IIPUMEHEHNE B IPOMBIIIJIEHHOCTU U B OBITY.

I'eneTnueckas cBsI3b MEXAY pa3IMYHBIMU KJIaCCaMM yIJIEBOAOPOIOB.

ONEeKTPOHHOE CTPOEHUE TaJIONeHIPOU3BOJHBIX YIJIEBOJOPOIOB. Peakiuu 3amerieHus
rajoreHa Ha THJIPOKCOTPYIIly, HHUTPOrpyIIly, LUaHOTpyHIy, aMmuHorpymmy. JlelicTBue Ha
rajloTeHNPOU3BOJHBIE BOJHOTO M  CIUPTOBOIO  pacTtBopa Iénouyd. BsaumoneiictBue
JUTaJIOT€HAIKAHOB ¢ MarHueM U LUHKOM. IloHsATHE O MeTayioopraHMYecKUX COEAMHEHUSX.
Hcnonp3oBaHue TraloreHIPOU3BOJIHBIX YIJIEBOJAOPOJOB B OBbITY, TEXHUKE M IPH CHUHTE3€
OpPraHUYEeCKUX BEIIECTB.

OKCIIepUMEHTANIbHBIE METOJAbl M3YYEHHUs BEIIECTB M MX IPEBpALCHUH: H3ydeHHE
¢u3nyeckux  CBOMCTB  YIJIEBOJOPOJOB  (pacTBOPHUMOCTb),  KaueCTBEHHBIX  peakLui
YIJIEBOJOPOJOB pa3IMYHbIX KJIaccoB (oOeciBeunBaHre OPOMHON MM MOJHOM BOJIBI, pacTBOpa
[IepMaHraHaTa Kajus, B3aUMOJEHCTBME aleTHJIeHa C aMMHAayHbIM pPAaCTBOPOM OKCHAA
cepebpa(l)), kauectBeHHOE OOHapyXeHHE YIIepoia M BOJOpPOJa B OPraHMYECKHUX BEIIECTBAX,
[IOJIydeHHEe ATUJICHa U H3Y4YE€HUE €ro CBOWCTB, O3HaKOMJIeHHE C KoJulekuusmu «Hedtbs» u
«Yromb», ¢ oO0pa3namu IjlactMacc, KaydyKoB M PE3HHbI, MOJEIUPOBAHUE MOJIEKYJ
YIJIEBOJOPOIOB U FAJIOT€HIIPOU3BOIHBIX YIIIEBOAOPO/IOB.

Kucaopoaconepxamme opranndeckue COeAMHEHHUs.

[IpenensHble onHOaTOMHbIE cnupThl. CTpoeHHE MOJEKyl (Ha IpUMepe MeTaHoJa U
sTanosa). ['omonorudeckuit psj, oduas popmyna, ©3oMepus, HOMEHKIATypa U KilacCU(UKaIHsL.
@u3nyYecKUue CBOICTBA TNPEICIBHBIX OJHOATOMHBIX CIUPTOB. BomopoaHble CBA3M MEXIY
MOJIEKYJIAMH ~ CIIUPTOB. XMMHYECKHE CBOMCTBA: PpEAaKUMHM 3aMELIEHUs, JeruapaTaliny,
OKUCJIEHHUS, B3aMMOJIEICTBUE C OPraHNYECKUMHU U HEOPraHNYeCKUMU KrciaoTtamu. KadecTBeHHas
peakuus Ha OJHOATOMHBIE CIIUPTHI. [[efiCTBME 3TaHOJA M METaHOJAa HAa OPraHU3M YeJIOBEKa.
CrniocoObl mosryyeHHs 1 IPUMEHEHNE OJTHOATOMHBIX CITUPTOB.



[Ipocteie 3¢upsl, HOMEHKIATYpa U u3oMepus. OcoOeHHOCTH (PU3HMUECKUX U XUMHYECKUX
CBOWCTB.

MHOroaroMHble CIHUPTHI — 3TUJICHTJIMKOJb U DIHIEpUH. PU3NUECKHEe W XUMHYECKHE
CBOMCTBA: pEaKIMM 3aMEIICHUs, B3aUMOJIEUCTBUE C OPraHUYECKUMH M HEOPraHUYECKUMU
KHCJIOTAMH, KaUeCTBEHHAsl PEaKIMs Ha MHOTOATOMHBIE cupThl. [IpencraBienne o mexaHusme
peakuuii HykieopmibHOro 3amenienus. JleiictBue Ha opranusM 4enoBeka. CrocoObl MoTydeHust
Y IPUMEHEHNE MHOTOATOMHBIX CIIUPTOB.

®enoi. CTpoeHHEe MOJICKYJIbI, B3aMMHOE BJIMSHUE THAPOKCOTPYIIBI U OEH30JIBHOTO sIpa.
®uznyeckue cBoiicTBa (peHona. OCOOEHHOCTH XMMHUYECKUX CBOHCTB (eHosna. KauecTBeHHbIE
peakiuu Ha ¢eron. ToxcuuHocth ¢eHona. CrocoObl TOMy4YeHHS W NpUMEHEHHE (eHoa.
®denonpopmanbaeruiHas cMoJa.

KapOonunbHble COCNMHEHHMS — aNbJCTHABl W KETOHBL JJEKTPOHHOE CTPOCHUE
KapOOHWJIBHOW Tpynmbl. ['omMollorueckue pslbl albIeruJ0B M KETOHOB, o0mas Qopmyrna,
n3oMepusd M HOMeHKinarypa. Dusznueckne CBOWCTBA QJIbJACTHIOB W KETOHOB. XHWMHUYECKHE
CBOMCTBA QJIBJCTUJIOB W KETOHOB: peakiuu mnpucoearuHeHus. OKUCICHUE allbJACTH/IOB,
KaueCTBEHHBIC peaknuu Ha anbaeruabl. CrocoObl TMOJydeHUs U NMPUMEHEHHE albJCTHIOB U
KETOHOB.

OnHOOCHOBHBIE TIpeCNIbHbIE KapOOHOBBIE KHUCIOTHI. OCOOCHHOCTH CTPOCHHS MOJICKYI
KapOOHOBBIX KHCIOT. M3omepus um HOMeHKIaTypa. Pu3mdeckne CBOWCTBA OJHOOCHOBHBIX
MpeACTbHBIX KapOOHOBBIX KHCIOT. BoOIOpomHBIE CBSI3M MEXIy MOJIEKYJaMH KapOOHOBBIX
KHCJIOT. XMMHYECKHE CBOWCTBA: KHCJIOTHBIE CBOWCTBA, peakius STepUUKAINHN, PEAKIUU C
YY9aCTHEM YTJIEBOJIOPOIHOTO paaukana. OCOOEHHOCTH CBOMCTB MypaBbUHOM KUCIOTHI. [loHsATHE
0 MPOM3BOJHBIX KAPOOHOBBIX KHUCIOT — CIOXHBIX dhupax. MHOTOo0Opazne kKapOOHOBBIX KUCIIOT.
Oco0OeHHOCTH CBOWCTB HEIpeNeIbHBIX U apOMaTHUECKUX KapOOHOBBIX KHUCIIOT, AUKApPOOHOBBIX
KHUCIIOT, TUAPOKCUKApOOHOBBIX KucaoT. [IpeacraBurenu BbICHIMX KapOOHOBBIX KHUCIOT:
CTeapuHOBAs, MNAJbMUTUHOBAS, OJICUHOBAs, JUHONEBAs, JUHONEHO08as KUCIOTh. (CrocoObl
MOJIy4eHUs U IpUMEHEeHHEe KapOOHOBBIX KHCIIOT.

Crnosxubie a¢upbl. ['omonoruueckuit psig, obmast Gopmyna, uzoMepust 1 HOMEHKJIATypa.
DuU3NYECKUE U XMMUYECKUE CBOMCTBA: TUIPOJIM3 B KUCJION U LIEJIOYHOM Cpee.

Kupsl. Ctpoenue, puznyueckue ¥ XUMHUYECKHUE CBOMCTBA KUPOB: TUIPOJIHU3 B KUCIOW U
uesioyHoi cpenae. OCOOEHHOCTH CBOMCTB KUPOB, COJIEPKALIUX OCTATKH HEMPEAETbHBIX KUPHBIX
kucnoT. XKupsl B pupo/e.

MBpbLT14 KaK COJIM BBICHIMX KAPOOHOBBIX KUCIIOT, UX MOIOIIEE JICHCTBHUE.

OOmass xapaktepucTuka yriaeBoaoB. Kiaccudukamus yriaeBogoB (MOHO-, OU- H
noynucaxapuabl). MoHocaxapupl: TJI0K03a, (pyKTo3a, Tajlakro3a, pubo3a, Ie30KcHpub03a.
dusnyeckue CBOICTBA M HaxoxkjaeHue B mpupone. DortocuHre3. XHUMHUECKHE CBOHCTBA
[JIIOKO3bl:  pPEaKlUd C Y4acTUEM CHUPTOBBIX U ajJbJACTUAHONW TpYII, CIOUPTOBOE U
MOJIOYHOKHCTIOe OpokeHue. IlpuMeHeHue TIIIOKO3bl, €€ 3HaUYE€HHWE B JKU3HEACATEIHLHOCTU
opranusma. Jlucaxapuapl: caxapo3a, MajabTO3a M JIaKTO3a. BoccTaHaBiMBarwoIMe U
HEBOCCTAHABIMBAIOIME Jucaxapulbl. ['mapomus aucaxapuaoB. HaxoxneHue B mpupone u
npuMeHenue. [lonucaxapuapl: Kpaxmani, TJIIMKOT€H M 1emnono3a. CTpoeHue MaKpOMOJIEKYI
Kpaxmayia, TJUKOT€Ha M UeUIoNo3bl. (Pu3nueckue CBOWCTBA Kpaxmalla M LEJUIIOJIO3bI.
XUMHYECKHE CBOMCTBA Kpaxmaja: TMAPOJIN3, KAYECTBEHHAs PEaKIHs C MOJOM. XUMHUYECKUE
CBOMCTBA IEJUTIONO3bI: THAPOIIN3, MOTydeHre d(GUPOoB 1euToa03bl. [IoHsATHE 00 NCKYCCTBEHHBIX
BOJIOKHAX (BUCKO32, alleTaTHBIN IIENK).



DKCHepUMEHTAIbHBIE METOJbI M3y4YEHUs BEUIECTB M UX IMPEBPAILICHUN: PACTBOPUMOCTH
pa3IMYHBIX CHOUPTOB B BOJIC, B3aMMOJICUCTBHE ATaHOJIA C HATPUEM, OKUCIEHUE ATHIOBOTO
CIIUPTAa B AJNBJETHUJ HAa PACKAIEHHOM MEOHOM MPOBOJIOKE, OKHUCJIEHUE ATUIIOBOTO CIHMPTA
JTUXPOMATOM Kajusi (BO3MOKHO MCIOJIb30BaHUE BUACOMATEPUATIOB), KAUECTBEHHBIE PEaKIUU Ha
anbAeTu bl (¢ ruapokcuaoM nuammuncepedpa(l) u ruapoxcunom meau(ll)), peakius rioumepuna
¢ ruzpokcusiom meau(ll), xummuueckue cBoiicTBa pacTBOpa YKCYCHOM KHUCJIOThI, B3aUMOJICHCTBUE
pactBopa TI0K03bI ¢ ruapokcuaom Menu(ll), B3aumozeiicTBue kpaxmana C HOJOM, pPEUICHUE
IKCIEPUMEHTAIBHBIX 337a4 0 TeMaM «CrupThl U peHoby, «KapooHoBbie KHCIOTH. CI0XKHBIC

pHUPBI».
A3o0Tcojep:kale OpraHnyecKkue coelMHeHus.
AMHHBI — OpraHM4eckde TPOM3BOJHBIE aMMuaka. Kiaccudukanms  aMHHOB:

anudaTHIECKUe U apOMaTHYECKUE; TIEPBUYHBIC, BTOPUYHBIC U TpeTUUYHbIe. CTpOEHHUE MOJIEKYI,
obmas dopmyia, u3oMepusi, HOMEHKIaTypa U (PU3UUYECKUe CBOMCTBA. XMMHUYECKOE CBOMCTBA
annupaTHISCKUX aMHHOB: OCHOBHBIE CBOWMCTBA, AJKHJIMPOBAHUE, B3aUMOJICHCTBHUE TEPBUUYHBIX
aMHHOB C a30TUCTOM KHCIOTOM. COJIM aIKHIIaMMOHHUS.

AHUIUH — TIPEICTaBUTENIh aMUHOB apoMaTuyeckoro psiia. CTpoenne anwinHa. B3anmuoe
BIIUSIHUE TPYIIIT aTOMOB B MoJieKyie aHuiInHA. OCOOCHHOCTH XMMHUYECKUX CBOWCTB aHWIIMHA.
KauectBennsie peaknmn Ha aHwinH. CrocOOBI TONYYEeHHS W MPUMEHEHHE aludaTHYECKUX
amMuHOB. [loydeHne anmIMHA U3 HUTPOOEH30JIa.

AvuHokucHOThl. Homenkmarypa u  wu3oMmepusa. OTIOenbHble TPEACTABUTENH O~
aMUHOKUCIIOT. TJWIWH, adaHuH. OU3HdYecKHe CBOMCTBA aMHHOKHCIOT. XHMHUUYECKHE CBOMCTBA
AMUHOKHCIIOT Kak aM(pOTEpHBIX OPraHUYEeCKHUX COCIMHCHHWM, pEaKIus TOJUKOHICHCAIUH,
o0pa3zoBaHHe TMENTHUIHON CBSI3HU. buojorndeckoe 3HaAYeHHE aMHUHOKHUCIOT. CHHTE3 W THUIAPOIIHN3
TICIITH]IOB.

benku xak mpupoansie mnosumepsl. [lepBuyHasg, BTOpUYHAs W TPETUYHAS CTPYKTypa
OenKoB. XMMHUYECKUE CBOMCTBA OCJIKOB: THUAPOJM3, ACHATYpAIlus, KaueCTBEHHBIC PEaKIMu Ha
Oenxu.

DOKCIEpUMEHTAIIbHBIE METOJbl M3Y4YEHHUsI BEIIECTB M MX IPEBPAILCHUI: pPacTBOPECHHUE
OCJIKOB B BOJIE, JICHATypalusi OCIIKOB NMPU HArpeBaHWH, IIBETHBIC PEAKIIMU Ha OCJIKH, periecHue
SKCIEPUMEHTAIBHBIX 3aJlad M0 TeMaM «A30TCOJAEpIKAIIME OPraHUYeCKUE COCIUHEHUS» U
«Pacrio3HaBaHue OpraHM4eCcKuX COCTMHEHUN.

BbicokoMoJIeKyJISIpHBbIE COeINHEHUS.

OCHOBHbBIE MOHSTHUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIUHEHUN: MOHOMEp, MOJUMED,
CTPYKTYPHOE 3BEHO, CTEIECHb IOJIMMEpU3ALMHU, CpeAHsss MoJieKyispHas wmacca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJIIPHBIX COEIMHEHUN — NOJIUMEpPU3aIUs U MOJUKOHICHCALUS.

[Tonumepnsbie MaTepUaIbl. IInacrmaccel (moNMATHIICH, MOJIMITPOTIUJIEH,
MOJMBUHUIXJIOPUI, MOJIUCTUPOJI, MOJIMMETUJIMETAKPUIIAT, MOJIMKapOOHATHI,
noJM3THIeHTepedTanar). Y TUIU3anus 1 nepepadboTka 1miacTuka.

DnacToMephl: HaTypallbHBI  KaydyK, CHHTETHYECKHe Kaydyku (OyTaaueHOBBIN,
XJIOPOTIPEHOBBIH, N30MIPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

Bonokna: HaTypalibHbBIE (XJIOMIOK, IIEPCTh, IIENK), UCKYCCTBEHHBIE (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KallpOH U JIaBCaH).

[Tomumepsl  cnenmanbHOrO  HazHadeHHs (TerOH, KeBIap, DIEKTPOIPOBOISIINE
MOJIUMEPBI, OMOpa3IaraeMple OJTUMEPHI).



OKCIIepUMEHTAJIBHBIE METOJIbl M3YYEHUsl BELIECTB U MX MPEBPAILLEHUI: 03HAKOMIIEHUE C
oOpa3amMu MPHUPOJHBIX M HUCKYCCTBEHHBIX BOJIOKOH, IIJJACTMAcC, KaydyKOB, pELICHUE
SKCIEPUMEHTAJIbHBIX 33a4 110 TeMe «Pacrio3HaBaHue I1aCTMAcC U BOJIOKOH.

Pacuérneble 3aaumn.

Haxoxnaenue MonekyaspHOid popMyibl OPraHUYECKOTO COETMHEHUS 110 MAaCCOBBIM JI0JIIM
AJIEMEHTOB, BXOJIIUX B €r0 COCTaB, HAXOXKJCHHWE MOJICKYJSPHON (HOPMYIBI OpraHUYecKOro
coeMHEHUsT Mo Macce (00BEMY) MPOAYKTOB CrOpaHMs, MO KOJUYECTBY BelIecTBa (Macce,
00BEMY) MTPOYKTOB PEAKIUU W/ UCXOJHBIX BEUIECTB, YCTAHOBICHHE CTPYKTYPHOH (hOPMYIIBI
OpraHMYECKOI0 BELIECTBA HAa OCHOBE €ro XMMHUYECKUX CBOMCTB WM CIIOCOOOB MOJY4YEHMS,
OTpEJIENICHUE JI0JIM BBIXOJA MPOJIyKTa PEAKIIMN OT TEOPETUUYECKH BOZMOXKHOTO.

MexnpeaMeTHbIE CBA3H.

Peanuzanus MexnpeIMeTHBIX CBsI3ed MPH M3ydyeHUU opraHumdeckoil xumuu B 10 kmacce
OCYILIECTBJISIETCSl 4Yepe3 HCIOJb30BaHWE KaK OOLIUMX €CTECTBEHHO-HAY4YHBIX MOHSATHM, Tak U
MOHATHUM, MPUHSTHIX B OT/IEIbHBIX MPEAMETAX €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OOuiue ecTecTBEHHO-HAay4yHbIE TOHSATHS: SIBJICHHME, HAaydHBIN (akT, rumoresa, Teopws,
3aKOH, aHajJM3, CHHTE3, Kiaccudukanus, HaOMOJCHHE, HW3MEpPEHHUE, SKCIIEPUMEHT, MOJEIb,
MOJEITUPOBaHUE.

®usnka: Marepus, aTroM, 3JIEKTPOH, IMPOTOH, HEWUTPOH, MOJIEKYyJla, SHEPreTHYECKHUM
YpOBEHb, BELIECTBO, TEJNO, 00BEM, arperaTHOE COCTOSHHE BEUIECTBAa, (M3MUYECKUE BETUYMHBI,
€IMHUILIBI U3MEPEHUs, CKOPOCTh, SHEPTHUs, Macca.

buonorus: knerka, opraHusM, dKocucTeMa, onochepa, MeTabOINU3M, HACIEACTBEHHOCTD,
aBTOTPO(HBIA U TETepOTPO(HBIA THUN TUTAHUA, OpoxkeHHe, (OTOCHHTE3, NbIXaHHWE, OCNKH,
YTJIEBOBI, JKUPbI, HYKJIEMHOBBIE KHCIOTHI, (DEPMEHTBHI.

I'eorpadusi: monesHble UCKOTIaEMbl€, TOTUIHUBO.

TexHonorus: MuIIEeBbIE MPOIYKTHI, OCHOBBI PAIlMOHATBHOTO MUTAHUS, MOIOIIUE CPENICTBA,
MaTepHalbl U3 UCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

11 KJIACC

OBILIAS N HEOPTAHUYECKAS XUMMUSA

Teopernyeckue 0CHOBbI XMMHHU.

Atom. CocTaB aTOMHBIX siep. XUMHYECKUM 3eMeHT. M3otonbl. CTpoeHHEe AIEKTPOHHBIX
000JI04eK aTOMOB, KBAHTOBBIC 4YHCIA. DHEPreTUYECKHUE YPOBHM U TMOIAYPOBHU. ATOMHBIE
opouranmu. Kinaccudukanus XUMHYECKHX dyeMeHTOB (S-, p-, d-, f-onmemenTtsl). Pacupenencuue
AJIEKTPOHOB TIO AaTOMHBIM OpOHTANsIM. ODIJEKTPOHHbIE KOH(UTypaluu aTOMOB 3JIEMEHTOB
MEepPBOr0—4eTBEPTOr0 TMEPUOJOB B OCHOBHOM U BO30YKIEHHOM COCTOSHHH, SJIEKTPOHHBIC
KOH(UTYpaluu HOHOB. DIIEKTPOOTPULIATEIIHHOCTb.

[lepuonnueckuii 3axkoH u llepuoanueckas cucrema XUMUYECKUX odnemeHToB ..
MenpneneeBa. CBs3b NEpUOIMYECKOTO 3akoHa M Ilepumoanueckold cHUCTEMBl XUMUYECKUX
3JIEMEHTOB C COBPEMEHHOM TEOpUEH CTPOEHHsS aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUsI CBOMCTB
XUMHUYECKUX D3JIEMEHTOB W 00pa3yeMbIX MMM MPOCTHIX M CJOXKHBIX BEIIECTB MO TPyIHmam M
nepuoAaM. 3HaueHue nepuoauyeckoro 3akona J[.M. Menneneena.

Xumudeckas cBs3b. BHabl XMMHYECKOM CBs3M: KOBaJICHTHAs, MOHHAas, MeTajjndecKas.
MexaHu3mbl 00pa30BaHUsl KOBAJICHTHOUW CBSI3U: OOMEHHBIN U JOHOPHO-aKIENTOPHBIA. DHEPTUs
U JuinHa cBs3u. [losspHOCTH, HANIPABIEHHOCTh M HACHIIIAEMOCTh KOBAJIEHTHOU cBsi3u. KpaTHbie
cBs3u. BonopoaHas cBsi3b. MeXMOJEKYIIPHBIE B3aUMOACHCTBUSI.



BaneHTHOCTh M BaJIEHTHBIE BO3MOKHOCTH AaTOMOB. CBSI3b 3JIEKTPOHHOM CTPYKTYpbI
MOJIEKYJI C MX I€OMETPUYECKMM CTPOCHHEM (HAa NpHUMEpe COEAMHEHUN 3JIEMEHTOB BTOPOTO
nepuoa).

[IpencraBineHne o0 KOMIUIEKCHBIX —coeiMHEHUsX. (CocTaB KOMIUIEKCHOIO  HOHA:
KOMIUIEKCOOOpa3oBaresb, JIMTaHABl. 3HAYCHHWE KOMIUIEKCHBIX coeauHeHuil. [llonstue o
KOOPJMHAILMOHHON XUMUH.

BemectBa MOJEKYASPHOTO W HEMOJIEKYJISPHOIO CTpPOEHHUs. THIbl KPUCTAIIIMYECKUX
PeIETOK (CTPYKTYp) U CBOICTBA BEILIECTB.

[lonsTne o aucnepcHbix cucreMax. Mctunnsle pactBopsl. IlpencraBienue o KOIOUIHBIX
pactBopax. CrnocoObl BbIpaK€HUS KOHIIEHTPALMM pPAcTBOPOB: MaccoBas [OJs BEIIECTBA B
pacTBope, MoJjsipHas ~ KOHIEHTpauus. HachlllleHHble UM HEHAachIUIEHHbIE  PacTBOPHI,
pacTBopuMoOcCTb. Kpucranioruaparsl.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPraHMYECKUX BeUIecTB. |pUBHAIbHbIE Ha3BaHUS
OTJIEeIbHBIX MPEACTABUTEIEH HEOPraHNUECKUX BEILIECTB.

Krnaccudukanus XMMHUECKUX PEeaKIMii B HEOPraHUYECKOW U OpraHMYecKON XUMHUU. 3aKOH
COXPAaHEHHUs MacChl BEIIECTB; 3aKOH COXPaHEHMsI M MPEBPALICHUS HEPIHUH MPU XUMHYECKHX
peakuusix. TernoBbie 3h(eKTs XuMUYecKux peakuuid. TepMmoxumudeckue ypaBHEHHUS.

CKOpOCTh XUMHUYECKOM peaKIiy, €€ 3aBUCUMOCTb OT Pa3IMYHBIX (pakTopoB. 'oMoreHHbIE
U reTeporeHHble peakunu. Katanus u katanu3atopsl.

O6patumbie ©u HeoOpaTUMbIE peakIMu. XHUMHUYECKoe paBHOBecwe. KoHcTaHTa
XMUMHUYECKOTO paBHOBecHs. DakTOphl, BIUSIOUIME Ha MOJOKEHHE XHMHUYECKOTO PaBHOBECHS:
TEMIIEpaTypa, JAaBJICHHE M KOHLEHTPALWU BEIIECTB, y4acTBYrOUIUMX B peakuuu. [IpmHnun Jle
[Tarense.

OnexTponuTtnueckas auccounanus. CusbHble W ciabble  2neKTposuThl. CTeneHb
nucconuranuu. Cpena BOIHBIX PAacTBOPOB: KUCJIOTHAs, HEWTpasbHas, meaoyHas. BomopoaHblii
nokazatensb (PH) pactBopa. I'muponus coneit. Peakiiun nonHoro ooMeHa.

OKHCIIUTENBbHO-BOCCTAHOBUTENbHbIE peakuuu. CreneHb okuciaeHud. OKHCIUTENb U
BOCCTaHOBUTENb. IIponecchl OKHUCIEHHMST M BOCCTAHOBJICHUsA. BakHeWllne OKUCIUTENH U
BOCCTaHOBUTEIN. MeTO1 3JIEKTPOHHOTO OanaHca. DJIeKTPOIN3 paCTBOPOB U PACILUIABOB BEIIECTB.

OKCHEpUMEHTAIbHBIE METOAbl HM3YYEHHs BEIIECTB M HMX IPEBPAILCHUI: pPa3I0KEHHE
MEPOKCHJA BOJOPOJAa B MPHUCYTCTBUM KaTaJIM3aTOPa, MOJEIN KPUCTAUIMYECKHX PELIETOK,
MPOBEJICHUE peakUuid HOHHOTO OOMEHa, OIpeleNieHUe Cpeabl pPacTBOPOB C MOMOIIbIO
WHJMKATOPOB, U3yYEHUE BIUSHUS PA3IMUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW pEaKiuu U
M0JIOKEHUE XMMUYECKOTO PAaBHOBECHS.

Heopranuuyeckasi xummusi.

[Tonoxxenne HemeramioB B Ilepuogmueckoil cucreme xumuueckux syemeHtoB J[.H.
MenpeneeBa U OCOOEHHOCTH CTpOEHHS HX aromMoB. (Du3Hueckue CBONCTBA HEMETAIIOB.
AnnoTponus HeMeTauIoB (Ha MpuUMepe KUCIopoia, cepsl, hocdopa u yriaepona).

Bonopoa. Ilonydenue, pusnueckue M XMMHUYECKHE CBOICTBA: pEeaKkUMU C METAlJIaMU U
HEMeETaJlJIaMH, BOCCTAHOBUTEIIbHBIE CBOMCTBA. [ Mapuapl. TOTUIMBHBIE 2JIEMEHTHI.

I'anorensl. HaxoxneHnue B mpupojie, crocoObl MOTydeHUs, PU3NUECKUE M XUMHUYECKHUE
cBoiicTBa. ['amoreHoBonoponpl. Baxneilmne KuCIOpOoACOAEpkKallUe COECOUHEHMS TajoreHOB.
JIaGopaTopHble U MPOMBIIIJICHHBIE CIIOCOOBI MOTyYeHHs TaloreHoB. [IpuMeHeHne rajloreHoB u
UX COCMHECHUM.



Kucnopon, o3on. JlabopaTopHble M TPOMBIILIICHHBIE CHOCOOBI MOJIYYEHHUS KHUCIOPOJA.
dusnueckue M XMMHUYECKHE CBOWCTBA W MPUMEHEHHE Kuciaopoda U o30Ha. OKCUIbl U
MIEPOKCHU/IBI.

Cepa. Haxoxnenwe B NpUpOJE, CIOCOOBI MONy4eHUs, (U3MUECKUE U XUMHUYECKUE
croiictBa. CepoBonopon, cyabhuasl. Oxcun cepri(1V), okeun cepoi(VI). Ceprucras u cepHas
KHCJIOTBI U uX coiu. OCoOEHHOCTH CBOMCTB cepHOMl KHUCIOTHL I[IpumeHeHue cepsl u €€
COCIMHEHU .

A30T. HaxoxneHwe B Tpupojae, CrIOCOOBI TONydeHHs, (PU3HUYECKHEe W XUMHUYECKHE
cBoiicTBa. AMMUak, HUTpUAbl. OKCHUIBI a30Ta. A30THUCTas M a30THAs KUCJIOTHI M WX COJIH.
Oco0OeHHOCTH CBOWMCTB a30THOW KHCIOTHL. [IpuMeHeHHe a30Ta W €ro COSAMHCHUU. A30THBIC
yaoOpeHwusl.

®dochop. Haxoxnaenwe B mpupojse, CrocoObl MONMy4YeHHS, (DU3NUECKHEe M XUMHYECKHE
cBorictBa. Dochuast u Qochun. Oxcuasl docdopa, ¢ochopHas kuciora u e€ COJU.
[Ipumenenue ocdopa u ero coenunenuit. DochopHeie y100peHUs.

VYrinepoa, HaxoXACHHUE B TMpUpose. AJUIOTpOnHbIe Moaudbukanuu. Puznyueckue u
XAMHUUYECKHE CBOWMCTBA MPOCTHIX BEIIECTB, 00pa3oBaHHbBIX yriaepogoM. Oxcupn yriepoma(ll),
okcua yriueponaa(lV), yronmpHas kuciota u €€ coiau. AKTUBMPOBAHHBIM Yrojb, aAcopOIus.
Oymnepensl, rpadeH, yriIepoaHbie  HaHOTPYOkW. I[IpumeHeHWe TPOCTBIX  BEIIECTB,
00pa30BaHHbBIX YTJIEPOJOM, U €r0 COESAMHEHUN.

Kpemuuii. Haxoxzaenue B npupoje, crnocoObl MoJydeHUs, (pU3MUecKrue U XUMHYECKHe
cBorictBa. Oxcup kpemuus(1V), kxpemHueBass KUCIOTa, CUIMKATHI. [IpuMeHeHE KpEMHUS U €ro
coequHennil. CTEeKJ0, ero moJiy4eHue, BUJIbl CTEKIIA.

[Tonoxxenne metamioB B [lepuoanueckoil cucteMe XUMHUYECKUX AIeMeHTOB. OCcoOeHHOCTH
CTpOEHUS 3JEKTPOHHBIX 000JI0UueK aTOMOB MeTayuioB. O0iue Gpu3nieckre CBONCTBAa METAJLIOB.
[Ipumenenne MetanmioB B ObITY U TexHHKe. CIIaBbl METAIJIOB.

DNEeKTPOXUMHUYECKUN psAfl  HampsbkeHud  MetawioB.  OOmme cnocoObl  TOJydeHUs
METaJJIOB: TUIPOMETAILTYPrus, MUPOMETALTyprus, ekTpomeTautyprus. [lonstue o koppo3uu
MeTaioB. CocoObl 3alUTHI OT KOPPO3HH.

OObmas xapakrepuctuka MetawioB |A-rpynmsl Ilepuoanueckoit cucTeMbl XMMHYECKHX
aneMeHToB. HaTpuii u xanuii: noiaydyenue, Gpusnueckue U XMMUYECKHE CBOMCTBA, MPUMEHEHHE
MIPOCTHIX BEIIECTB U UX COEAUHEHUN.

O6mas xapakrepuctuka metaioB |IA-rpynmsr [leprogudeckoit cucTeMbl XMMHUYECKHX
JJIeMEeHTOB. Maruuii M KanblMii: ToJydeHue, (¢GU3MYecKhe U XHMHYECKHE CBOWCTBA,
MIPUMEHEHHE MTPOCTHIX BEIIECTB U UX coenHeHui. JKECTKOCTh BOABI M CIIOCOOBI €€ yCTpaHEHUSI.

AnroMuHMI: TonydyeHue, GU3NYECKUE U XUMHUYECKHUE CBOMCTBA, MPUMEHEHHUE MPOCTOTrO
BEIIECTBA M €ro coequHeHuil. AMQOTEpHbIE CBOWCTBA OKCHAA M THAPOKCUAA aTIOMHUHUS,
TUAPOKCOKOMILIIEKCHI aTFOMUHUSI.

OOmass xapakTtepucTuka MetauioB mnobounbix noarpymmn (b-rpymm) Ilepuonndeckoii
CUCTEMBI XUMHYECKHX IEMEHTOB.

du3nueckue 1 XUMHUYECKHE CBOMCTBA XpoMa U €ro coequHeHud. OKCUIbl U THAPOKCHIBI
xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTtel u OUXpOMATHI, UX OKUCIHTEIbHBIE CBOMCTBA.
[Tony4yenue u npuMeHEHUE XpoMa.

dusnyeckue M XUMHYECKHE CBOWCTBA Mapraiia M €ro COeAuHEHUH. BaxHelimne
coenunenus mapranna(ll), mapranna(lV), mapranna(VI) u mapranna(VIl). I[lepmanranar kanus,
€ro OKUCIUTEIbHbIE CBOWCTBA.



du3nueckue 1 XMMUYECKHUE CBOMCTBA XKelle3a U ero coequHeHni. OKCHUIbl, THAPOKCUIBI U
cosm xkene3a(ll) u xeneza(lll). [lonyuenue u npumMeHeHue xKeje3a U ero CIijIaBoB.

@u3nyecKre U XMMUYECKUE CBOMCTBA MeIU U €€ coenrHeHuil. [lonyyenrne u npumeHenune
MEIH U €€ COEUHEHU.

Hunk: momyyenue, GpusnuecKkre ¥ XUMUYECKHAE CBOICTBA. AM(OTEpHbIE CBOWCTBA OKCHA
Y TUAPOKCHJIA IUHKA, TUIPOKCOKOMIUIEKCHI IMHKA. [IpMeHeHne IIMHKA U €ro COeqMHEHUH.

DKCHEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUS BEIIECTB U HX TMPEBpALICHUN: H3ydeHUE
00pa3IoB HEMETAJLIOB, TOpPEHHE cephl, ¢ocdopa, kene3a, MarHus B KUCIOPOJC, H3yUCHHE
KOJUIeKIUU «MeTalibl M CIUIaBbl», B3aMMOJIEUCTBHE IIEJIOYHBIX U MIEJIOYHO3EMEIbHBIX
METaJUIOB C BOJIOM (BO3MOKHO HCIIOJIb30BAHUE BUJIEOMATEPHAJIOB), B3aUMOJICUCTBUE IIMHKA U
JKeJe3a ¢ pacTBOpaMH KHUCJIOT U IeJIouei, KaueCTBEHHBIE PEaKI[MU Ha HEOPraHMYECKHEe aHUOHBI,
KaTHOH BOJIOPOJIa U KaTUOHBI METAJIOB, B3aUMOJCHCTBUE THIPOKCHIOB AIFOMUHUS U IIMHKA C
pacTBOpaMu KHCIIOT W HIEI0YEH, pelIeHne dKCIEPUMEHTAIBHBIX 3a7a4 Mo TeMaM «l ajJoreHb»,
«Cepa 1 e€ coemuHeHUs», «A30T U Gocop U UX CoeTUHEHUD», «MeTalIbl TJIaBHBIX TOATPYII»,
«MeTtanbpl TOOOYHBIX MOATPYIID».

XUMUSA U KU3Hb.

Ponp xumum B obecrieueHnr yCTOWYUBOTO pa3BUTHS desoBedecTBa. [oHATHE O HaydHBIX
METOJaX TIO3HAaHUS W METOJIOJIOTHM HAydyHOTO HCCienAoBaHusA. HaydyHble MPUHIMTBI
OpraHU3aIui XUMHYECKOTO MPOU3BOACTBA. [IpOMBITIIIEHHBIE CITOCOOBI TOJYUYCHHS BOKHEUIIINX
BEIIEeCTB (HAa MpUMeEpe MPOU3BOJICTBA aMMHaKa, CEPHON KHUCIOTHI, MeTaHoa). [IpoMbIieHHbIe
CrocoObI TOJyYEHUsI METAJUIOB U CIUIAaBOB. XUMHYECKOE 3arps3HEHUE OKPYKAIOIIEH Cpelbl U
ero nocueactsus. Posb xumun B 06ecrieyeHH SHEPreTHIeCKoi 6e30MacHOCTH.

Xumus M 3I0poBbe uyenoBeka. JlekapcTBeHHble cpeacTBa. lIpaBuiia MCHOJIb30BaHUS
JIEKApCTBEHHBIX IpenapaToB. Poib XUMHUK B pa3BUTUU MEAULUHBL.

XWMUS MUIIA: OCHOBHBIE KOMIIOHEHTHI, MHUIIEBbIE 100aBKu. Poiab xumuun B oOecnieueHun
MUIIEBOM 0€30MacHOCTH.

Kocmernueckne u mapdromepnsie cpencrBa. beitoBas xumus. IlpaBuna OezomacHOro
WCII0JIb30BAaHUS MIPENapaToB OBITOBOM XMMUU B MIOBCEAHEBHON KHU3HU.

XUMHUS B CTPOUTENIbCTBE: BaKHEHIIINE CTPOUTENbHBIE MaTepHalibl (IEMEHT, OETOH).

XuMUs B CeNbCKOM X03siiicTBe. Opranndeckiue 1 MUHEpaJIbHbIE YI00pEHUSI.

CoBpeMeHHbIE KOHCTPYKLIMOHHBIE MaTepuaibl, KpacKu, CTEKJIO, KepaMuka. Marepuabl
JUIsl 3NeKTpoHUKH. HaHnoTexHoI0rNM.

Pacuérnbie 3agaun.

Pacuérel: macchl BemiecTBa MM 00bEMa ra3oB MO HM3BECTHOMY KOJIHUYECTBY BEIIECTBA,
Macce Ui 00bEMY OJIHOTO M3 YYaCTBYIOIIMX B PEaKIMU BEIIECTB, Macchl (00bEMA, KOIMUYECTBA
BEI[ECTBA) MPOAYKTOB PEaKIMH, €CIM OJHO W3 BEIIEeCTB HMMEeT MpHMecH, Macchl (00bEMa,
KOJIMYECTBA BEIIECTBA) MPOJYKTa peakiuu, €CIU OJHO M3 BELIECTB JaHO B BUJAE pacTBOpa C
OIpeeEHHON MacCcoBOM J0JIed PAacTBOPEHHOIO BELIECTBA, MACCOBOM JOJAM U MOJSIPHOMU
KOHIIEHTPALlUU BEIIECTBA B PAacCTBOPE, JIOJM BBIXOJA MPOAYKTa PEAKUUH OT TEOPETUUYECKU
BO3MOKHOTO.

MexnpeaAMeTHBIE CBSI3H.

Peanu3arust MeXNpeAMETHBIX CBSA3EH MPU MU3y4eHHH OOIIeH M HeOpPraHM4YeCKOH XUMUU B
11 xmacce ocyIIecTBISETCS Yepe3 MCIOJIb30BaHNE KaK OOIUX €CTECTBEHHO-HAYUHBIX MOHITHA,
TaK 1 MOHSTUM, IPUHATHIX B OTJCIbHBIX IPEIMETAX €CTECTBEHHO-HAYYHOTO IIUKJIA.



OOmue ecTecTBEHHO-HAYYHBIC TIOHATHS: SBJICHHE, HAay4HBIA (DaKT, TUINOTE3a, TEOPUs,
3aKOH, AaHaliu3, CHHTEe3, KiIaccupUKalus, [EePUOJUYHOCTb, HAONIOJECHUE, H3MEpEHHUE,
OKCIICPUMCHT, MOACIIb, MOJICIIMPOBAHUC.

dwusmuka: marepus, MHUKPOMHUpP, MaKpOMHp, aTOM, 3JIEKTPOH, MPOTOH, HEHTPOH, HOH,
M30TOMBI, PATMOAKTUBHOCTh, MOJIEKYNIA, DHEPTreTHUYECKUIl ypPOBEHB, BEIIECTBO, TENO, O00BEM,
arperatHoe COCTOSAHHUEC BCHICCTBA, I/IIleaJIBHI)If/'I ras, (1)I/I3I/II-I€CKI/I€ BCINYNMHBI, CAUHUIIbBI
U3MEPEeHHs, CKOPOCTh, YHEPT U, Macca.

buonorus: knerka, opraHusM, D3KocucTema, Ouocdepa, MeTadoJU3M, MaKpo- H
MUKPORJIEMEHTBI, OEJIKU, KHUPBI, YIJIEBOJbl, HYKIEHHOBBIE KHUCIIOTHI, (DEPMEHTHI, TOPMOHBI,
KPYroBOpOT BCUICCTB U IIOTOK S3HCPIrur B SKOCUCTEMAX.

I'eorpadusi: MUHEpabl, TOPHBIE TOPOIBL, TIOJIE3HBIE HCKOTIAEMBbIE, TOTUIUBO, PECYPCHI.

TexHonorns: XuMmyeckas MPOMBINIJICHHOCTb, MCTAJUTYPIrus, CTPOUTCIBHBIC MaTCpUaIbl,
CEeITbCKOXO3SCTBEHHOE  TPOM3BOJICTBO, IMHINEBAs IMPOMBIIUIEHHOCTh, (hapMareBTHUECKas
MMPOMBIINIJICHHOCTD, MMPON3BOACTBO KOCMETHYECCKHUX npemnaparos, IMPOU3BOACTBO
KOHCTPYKIIMOHHBIX MaTCPUAJIOB, SJICKTPOHHAA ITPOMBIIIJICHHOCTb, HAHOTECXHOJIOT .



[UNIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA IIPOI'PAMMLI 110 XUMHWHN HA
YIJIYBJIEHHOM YPOBHE CPEJJHEI'O OBIIET'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

B cooTBercTBHE C CUCTCMHO-ACATCIIbHOCTHBIM IIOAXOJ0OM B CTPYKTYPC JIUMYHOCTHBIX
pe3yJlbTaTOB OCBOEHHS IpeameTa «XHUMHsD»» Ha YpPOBHE CpeaHEro oouiero ooOpazoBaHuUs
BBIJICTICHBI CJICIYIOIINE COCTABIISIONINE: OCO3HAHUE O0YJAIOIIMMHUCS POCCHICKON TPaXTaHCKON
UJEHTUYHOCTH; TOTOBHOCTh K CaMOPAa3BUTHUIO, CaMOCTOSITEIBHOCTH M CaMOOIPENEICHHUIO;
HaJIM4yue MOTHUBAlUM K OOy4eHMIO; TOTOBHOCTH UM CHOCOOHOCTH  OOYYaroIIMXCs
PYKOBOACTBOBATBCA MPHHATBEIMU B O6III€CTBG nmpaBuJIaMH W HOpMaMMu NOBCACHUWA, HAJIUYUC
MPaBOCO3HAHUSI, IKOJIOTUUYECKON KYJIbTYPHI; CIIOCOOHOCTh CTaBHUThH IIEJIM U CTPOUTDH KU3HEHHbBIC
IIJTaHBbI.

JIngHOCTHBIE pe3ynbTaThl OCBOCHUS MpeaMeTa «XUMUSD» OTpaxaroT cOpPMHUPOBAHHOCTh
OTIbITa [MO3HABATEIBHON U MPAKTUYECKOH JEeSTeNbHOCTH 00yYaroMXCsl B MPOLIECCe peann3alu
00pa3oBaTeIbHON JIESTEIHHOCTH.

JIngHOCTHBIE pe3ylbTaThl OCBOCHUS MpeaMeTa «XUMUS» OTPAKArT CPOPMUPOBAHHOCTH
OTIbITa MO3HABATEIBHON U MPAKTUYECKOHN JIEATENbHOCTH 00yUaroxcs B MpoIecce peaTn3aluu
00pa30BaTeNIbHON 1eATENHHOCTH, B TOM UHCJIE B YaCTHU:

1) rpaxIaHCKOro BOCIMTAHUA:

OCO3HaHHUS 00YyJarOIUMHCS CBOMX KOHCTUTYIMOHHBIX MPaB U 00g3aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBOMOPSAKY;

MPEJICTaBICHUs] O COLMAIbHBIX HOpPMax M IMpaBHJIaX MEXJIMYHOCTHBIX OTHOIIEHUU B
KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM JESITETbHOCTU MPU CO3/IaHUHU YU4EOHBIX MPOEKTOB,
pelIeHny y4eOHbIX U MO3HABATENbHBIX 3a/1a4, BHINOJHEHUH XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U IPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apTyMEHTBI JPYTUxX
[P aHAJN3€ PA3JINYHbIX BUIOB yUeOHOM AeATEIbHOCTH;

2) IATPUOTHYECKOI0 BOCIIUTAHMS:

LIEHHOCTHOTO OTHOIIECHHUS K HMCTOPUYECKOMY U HAyYHOMY HAClEUI0 OTEUECTBEHHOU
XUMHUH;

YBOXKEHUS K IPOLIECCY TBOPYECTBA B OOJACTHU TEOPUM W MPAKTUYECKOTO IPHIIOKECHUS
XMUMHH, OCO3HAHHUS TOTO, YTO JaHHbIE HAayKH €CThb pPe3yNbTaT JIMTENbHBIX HAONIOJCHUH,
KPOTIOTIIMBBIX 3KCIIEPUMEHTAIIBHBIX TOMCKOB, TOCTOSIHHOTO TPY/Ja YYE€HBIX U MTPAKTHKOB;

WHTEpeca M [O03HABATEJIbHBIX MOTHBOB B TMIOJIYyYEHUHM M TOCIEAYIOIIEM aHalu3e
nH(OpPMALIUU O TIEPEIOBBIX JOCTHKEHHUSIX COBPEMEHHON OTEUECTBEHHON XUMHH,

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MOBEACHHUS,

CIIOCOOHOCTH OIICHMBATh CHUTYallMHM, CBSA3aHHbIE C XUMUYECKHUMH SBICHUSMHU, U
MPUHUMATh OCO3HAHHBIE PEILICHHS, OPUEHTUPYACh HA MOpPAJIbHO-HPABCTBEHHBIE HOPMBI M
LIEHHOCTH;

TOTOBHOCTU OIIEHMBATH CBOE MOBEJEHUWE U TOCTYNKH CBOUX TOBAapUIIEH C MO3UIMI
HPABCTBEHHBIX M MIPABOBBIX HOPM U € Y4ETOM OCO3HAHMS MOCIEACTBUN MOCTYIKOB;

4) popMupOBaHHS KYJbTYPHI 310POBb:

MOHMMaHUS LIEHHOCTeH 3/10poBoro M Oe3omacHoro oOpas3a >KU3HU, HEOOXOJAUMOCTH
OTBETCTBEHHOT'0 OTHOIIEHUS K COOCTBEHHOMY (PM3UYECKOMY U IICUXUYECKOMY 3/I0POBBIO;



coOnrofieHns MpaBuiI OE30TACHOTO OOpAaIEeHUs] ¢ BEIIECTBAMH B OBITY, MOBCEIHEBHOMN
KU3HH, B TPYIOBOU JEATEILHOCTH;

MOHUMAHMS [EHHOCTH TMPaBWI HWHIUBUAYAILHOTO M KOJUICKTUBHOTO 0€30TacHOro
MOBEJICHUS B CUTYAIUSAX, YIPOXKAIOIINX 3/IOPOBBIO U KU3HU JIIO/ICH;

OCO3HAHUS TOCJECACTBUN W HENPHUATUS BPEIHBIX MPUBBIYCK (YIMOTPEOJIECHUS aKOTOJI,
HapKOTHUKOB, KYpeHUs);

5) Tpya0BOro BOCIIUTAHMS:

KOMMYHHKATHBHOW KOMIICTGHTHOCTH B Y4eOHO-HCCIIEIOBATEIBCKOW JICATEIIHBHOCTH,
OOIIECTBEHHO TIOJIC3HOM, TBOPUECKOH U IPYTUX BUAAX JICATEIHBHOCTH;

YCTAaHOBKM HA AaKTUBHOE YYacTHUE€ B PEIICHUM TNPAKTHYECKUX 3a/lady COLMUAIBHOM
HaIpaBJIEHHOCTH (B paMKaX CBOETO Kjlacca, IKOJIbI);

HWHTEpeca K MPAKTUYECKOMY H3YYEHHIO MPOGecCHuid pa3InyHOTO pojia, B TOM YHUCIIE Ha
OCHOBE MPUMEHEHHS IPEIMETHBIX 3HAHUMN 10 XUMUU;

YBaXXEHUS K TPYAY, JIOASIM TpyJa U pe3yiabTaraM TPyJA0BOH JACSITEIBHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY WHIUBHUIYAIILHOM TPaeKTOpPUH OOpa30BaHUs,
Oynymiei mpodeccun U pean3aliii COOCTBEHHBIX KU3HEHHBIX TJIAHOB C YYETOM JIMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XUMHH, HHTEPECOB 1 OTPEOHOCTEH 00IIeCTBa;

6) IK0JIOTHY€eCKOr0 BOCIIMTAHUA:

9KOJIOTUYECKH TI€JIECOOOPA3HOTO OTHOMICHHS K MPUPOJIe KaK MCTOYHHUKY CYIIECTBOBAHHS
JKU3HH Ha 3eMIIe;

MMOHUMAaHHUSI TJI00ATFHOTO XapaKTepa SKOJOTHYECKUX MPOOIeM, BIUSHHUS YKOHOMHUYECKUX
MPOLECCOB HA COCTOSTHUE MPUPOTHON U COLIUATIBLHOM CPEIBI;

0CO3HAHUs HEOOXOIUMOCTH UCIOJIB30BAHUS JOCTHIKCHUM XUMUH JIJIs PEIICHHs BOIIPOCOB
PaIrMoOHAIBHOTO TIPUPOAOTIOTH30BAHNS,

AKTUBHOTO HENPUATHUS NEUCTBUM, MPUHOCAIIMX BPEIl OKPYXKAIOLIEW MPUPOTHOM Cpeje,
YMEHHUS TPOTHO3UPOBATh HEOJArOMPUSITHBIC YKOJIOTHYECKUE TOCIEACTBUS MPEITPUHIMAEMBIX
JNEUCTBUI U MPEIOTBPAILATH UX;

HaJU4Msl PA3BUTOTO HSKOJOTUYECKOTO MBIIUICHUS, SKOJOTHYECKOW KYJIBTYPhI, OIBITA
NESTEPHOCTH  AKOJOTUYECKOHW HANpaBJICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HMH B
MMO3HABATEIbHOW, KOMMYHUKATHBHON U COIMAILHOM MPAKTUKE, CIIOCOOHOCTH U YMEHUSI aKTUBHO
MPOTHBOCTOSATH HJICOJIOTUH XeMo(oOuu;

7) HUEHHOCTH HAYYHOI'0 TO3HAHUSA:

MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHS HAyKH U
00IIeCTBEHHOW MTPaKTHUKH;

MOHUMAaHH cHenuuKd XUMUU Kak HayKd, OCO3HaHus e€ poiu B (GOPMUPOBAHUU
paIMOHaIBLHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU LIEJIOCTHOTO MPEICTaBICHUsI 00 OKpYKaIOLIEM
MHpE KaK O €IMHCTBE IMPHUPOJbI M YEJIOBEKa, B MO3HAHWM IMPUPOJJIHBIX 3aKOHOMEPHOCTCH W
pelieHur IpooIeM COXpaHEHHS TPUPOJHOTO PABHOBECHS;

yOexAEHHOCTH B 0CO0OM 3HAYMMOCTH XMMHH JUIsI COBPEMEHHOM IMBUIM3AIMH: B €€
T'YyMaHUCTUYECKOW HAIPaBJICHHOCTH M BaKHOW POJNHM B CO3/JaHWM HOBOW 0a3bl MaTepuaiIbHOMN
KYJIBTYpBI, B PELIEHUH TT00ANTBHBIX TPOOJIEM YCTOHYMBOTO PA3BUTHS YEIOBEUYECTBA — CHIPHEBO,
SHEPreTHYeCKOM, TMUIIeBOW M DKOJIOTUYECKOW O€30MacHOCTH, B Pa3BUTUU METUIIMHBI,
o0ecrevyeHny yCIOBHM YCIENIHOTO TPya M SKOJIOTHYECKH KOM(POPTHON JKU3HHU KaXKIOTO YJeHa
00I111eCTBA;

€CTECTBEHHO-HAyYHOM TI'PAMOTHOCTH: TIOHUMAaHUS CYIIHOCTH METOJOB IO3HAHUS,
HCIOJIb3YeMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH MCIOJB30BaTh MOJMyYyaeMble 3HAHUS TS



aHanM3a U OOBSCHEHHUS SIBICHUH OKPYXKAIOIIETO MUPAa M MPOUCXOAAIMX B HEM H3MEHEHUH,
yMEHHUS JienaTh 000CHOBAHHBIC 3aKIIOYCHHS HA OCHOBE HAyYHBIX (DAKTOB M MMEIOLIMXCS TAHHBIX
C LEJIBIO ITOJIYYEHHUSI TOCTOBEPHBIX BBIBOIOB;

CIOCOOHOCTH CaMOCTOSITENIFHO MCIOJIh30BATh XUMUYECKHUE 3HAHUS ISl PELICHUS MPoOieM
B pEaJIbHBIX KU3HECHHBIX CUTYaLUAX;

MHTEpeca K MO3HAHMIO, UCCIIEI0OBATEIbCKON NEATEIBHOCTH;

TFOTOBHOCTH M CIOCOOHOCTH K HENPEpPhIBHOMY OOpa30BaHMIO M €caMOOOpPa30BaHMIO, K
AKTUBHOMY IIOJyYEHUIO HOBBIX 3HAaHMW 10 XUMHHM B COOTBETCTBUH C >KM3HEHHBIMU
MOTPEOHOCTSAMHU;

WHTEpeca K OCOOGHHOCTSM Tpylda B pa3nuyHbiX cdepax npodeccnoHaTbHON
NESATENBHOCTH.

METAINIPEAMETHBIE PE3YJIBTATHI

MeranpeaMeTHbIe pe3ynbTaThl OCBOCHHUS IPOTpamMMBbl MO0 XMMHUM Ha YPOBHE CPEIHETO
o01rero 00pa3oBaHUs BKIFOYAIOT:

3HauYuMble s (OPMHPOBAHMS MHUPOBO33PEHUS OOYUYAIOIIUXCS MEXKIUCHUIUITMHAPHBIE
(MexmpeMeTHbIE) 0OLIEHAYYHbIE TOHTHS, OTPAXKAIOIIKE [EJIOCTHOCTh HAYYHOU KapTUHBI MUpa
)51 Cl'IeI_[I/I(bI/IKy MCTOJO0B IMO3HaHMs, UCIIOJIB3YEMBIX B €CTCCTBCHHBIX HayKaxX (MaTepI/IH, BCIICCTBO,
SHeprus, SBJCHHE, MPOLECC, CUCTeMa, Hay4HbIH (akT, NPUHLHUII, TUIIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpHSs, UCCIIeI0BaHNEe, HAOII0IeHNE, N3MEpEHHUE, SKCIICPUMEHT U JIpyTHUe);

YHUBEpCaJbHbIE  yd4eOHbIe  JeHCTBHUs  (TMO3HABaTelIbHBIE,  KOMMYHHUKAaTHUBHBIC,
peryiasTuBHBIC), obecrieunBarome GopMupoBaHHE (PYHKIMOHAIBPHOW TI'pPaMOTHOCTH U
COLMAIBHOM KOMITETEHIMH 00yYaroIuXCs;

CIOCOOHOCTh  OOYYAIOMIMXCS  WCIIOJIb30BaTh ~ OCBOCHHBIE  MEKIMCIUILIMHAPHBIC,
MHUPOBO33pPCHYCCKHE 3HAHWsI W YHHBEpPCAIbHbIC Yy4eOHBIC ICWCTBUS B IIO3HABATEIBHOH W
COLIMAIBHOM MIPAKTHUKE.

MeranpeqMeTHbIe pe3yabTaThl OTPAKAIOT OBJIAJCHUE YHUBEPCAIBHBIMH Y4COHBIMHU
M03HABATEIbHBIMH, KOMMYHUKATUBHBIMU U PETYISTUBHBIMU JICHCTBUSMHU.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eliCTBHS

1) 6a3oBble JornYecKue AecTBUSI:

CaMOCTOSITENIBHO (POPMYIIUpPOBaTh U aKTyalM3UpOBaTh MNpoOJieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPEIeNIATh LIEJN JeATEIbHOCTH, 3aJaBasl HapaMeTpbl U KPUTEPUHU HUX JOCTHKCHHUS,
COOTHOCHUTH Pe3yJbTaThl ACATEILHOCTHU C MOCTABICHHBIMU IIEIISIMU;

WCIOJIb30BAaTh MPH OCBOCHUHM 3HAHUM MNPUEMBI JIOTMYECKOTO MBIIUICHHS: BbBIICIATH
XapaKTepHble TMPU3HAKK TOHATHI M YCTAaHABIMBATH WX B3aWMOCBS3b, MCIOJIb30BaTh
COOTBETCTBYIOIIME MOHITHS I 00BSICHEHUS OTJENbHBIX (DAKTOB U SBJICHHUIA;

BBIOMPATh OCHOBAHUS M KPUTEPHHU IS KJIaCCU(DUKALIUY BEIIECTB U XUMUYECKIX PEaKIIHiA;

YCTaHABJIMBATh PUYUHHO-CIIEICTBEHHbBIE CBA3U MEXI1Y U3Y4a€MbIMU SIBJICHUSMU;

CTPOUTH JIOTUYECKUE pACCyX ACHHs (MHIYKTUBHBIC, MACAyKTUBHBIC, IO aHAJOTHH),
BBISIBIISITh 3aKOHOMEPHOCTH M MPOTHUBOPEUYHS B PACCMATPUBAEMBIX SIBICHUSAX, (POPMYITHPOBATH
BBIBO/IbI U 3aKJIIOUEHUS;

MPUMEHTHh B MPOIECCEe MO3HAHUS UCMOIb3yeMble B XMMHUH CHMBOJIMUYECKHE (3HAKOBBIC)
MOJeIH, MpeoOpa3oBbIBATh MOICTbHBIC IPECTABICHUS — XUMHUECKUN 3HAK (CHMBOJI) DJIEMEHTA,



XUMUYecKass (QopMylia, YpaBHEHHE XUMHUECKOM peakuuu — TPU PELHICHHA Y4eOHBIX
MO3HABATENIBHBIX W MPAKTUYECKUX 331a4, NMPUMEHSATh Ha3BaHHBIC MOJEIbHBIC MPEACTABICHUS
JUTSL BBISIBIICHHSI XapaKTePHBIX MPU3HAKOB M3YYaEMBIX BEIIECTB U XUMUYECKUX PEAKIINH.

2) 6a3oBbIe HCCIeN0BaTENbCKUE e CTBUS:

BJIaJIETh OCHOBAMM METOJIOB HAYYHOI'O NTO3HAHMS BELLECTB U XUMUYECKUX PEAKIIMIA;

dbopmynHupoBaTh TENM M 3aJaud  HCCJIEIOBAHWS, HCIOJIb30BaTh IOCTABJICHHBIE W
CaMOCTOSITEIEHO CPOPMYIUPOBAHHBIE BOMPOCHI B KAUECTBE WHCTPYMEHTA TO3HAHHS M OCHOBBI
115t POPMUPOBAHUS THIIOTE3HI 110 MIPOBEPKE MPABIILHOCTH BBICKA3bIBAEMBIX CY)KICHHIA;

BJIAJICTh HABBIKAMH CAMOCTOSITEIIFHOTO IUIAHHUPOBAHUS W TPOBEACHUS YYCHUYECKHUX
AKCIEPUMEHTOB, COBEPLICHCTBOBATh YMEHMsI HAOIIOAATh 3a XOJOM IpOIiecca, CaMOCTOSTEIBHO
MIPOrHO3UPOBATh €ro pe3yabTaT, (QOopMyIHpoBaTh OOOOIIEHHS U BBIBOJBI OTHOCUTEIBHO
JIOCTOBEPHOCTH PE3yJIbTaTOB MCCIIEOBAHMSI, COCTABISATh OOOCHOBAHHBINA OTUYET O MPOJETaHHON
pabore;

MpUOOpPETaTh OMNBIT YYEHUUYECKOM MCCIEI0BATENbCKOM U MPOEKTHOM JesTeNIbHOCTH,
MPOSIBJIATh CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSATEIbHOMY IOUCKY METOJOB pElIeHUs
MPAKTUYECKHUX 33/1a4, TPUMEHEHHIO Pa3IMYHBIX METOIOB MIO3HAHUSL.

3) pabora ¢ ungopmanueii:

OPUEHTHUPOBAThCSI B  Pa3IMYHBIX HCTOYHHUKAX WHPOpPMANUU (HAYIHO-TIOMYJISIpHAS
JuTepaTypa XUMHYECKOIO COJepXaHHus, CHpaBO4YHbIE MocoOus, pecypcel HHTepHera),
aHATM3UPOBaTh HMH(DOPMAIIUMIO PA3IUYHBIX BUIAOB W (OpPM MpelncTaBieHUs, KPUTHUYECKU
OIIEHUBATh €€ JOCTOBEPHOCTh U HEMTPOTUBOPEUNBOCTE;

(dbopMmynupoBaTh 3ampoCchl U MPUMEHSTHh pa3IUYHble METOJbl IMPH TMOUCKE U OoTOOpe
uHpopMalny, He0OXOAUMOM /ISl BBITIOTHEHHSI YU€OHBIX 3a/1a4 ONpPeAeIEHHOrO TUIIA;

MPUOOpPETaTh OMBIT KUCIOJIb30BAHUA MH(OPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEJIPHO BBIOMpATh ONTUMATBHYIO (OPMY MpeAcTaBiICHUsT HHPOPMALUU (CXEMBI,
rpaduKy, TuarpaMMbl, TAOJIUIIbI, PUCYHKH U JPYTHE);

WCIOJIb30BAaTh HAy4yHBIA SI3bIK B KauyecTBE CpeAcTBa MNpu paboTe C XUMHYECKOU
uHpopmanuen: TPUMEHATh MEXIpeAMETHble ((PU3UyYecKre M MaTeMaTH4ecKhe) 3HaKH U
CUMBOJIBI, (popMyIIbI, a00OpEeBUATYPBI, HOMEHKIATYPY;

HCII0JIb30BaTh 3HAKOBO-CUMBOJIMYCCKUE CPEACTBA HAT'TIAAHOCTH.

KoMMmyHHKaTHUBHBIC YHUBEPCAJIbHbIE Y4eOHbIEC 1eiiCTBUS:

3a/1aBaTh BOIPOCHI MO CYIIECTBY 00CYk/1aeMOil TEMBI B X0/I€ JUAJIOTA U/UIH AUCKYCCHH,
BBICKa3bIBATh UACH, (GOPMYTUPOBATH CBOU MPEIOKEHUS OTHOCUTEHHO BBITIOJHEHUS
MPEeAJIOKEHHOM 3a1auH;

BBICTYIIATH C Hpe3eHTaI.[HefI PE3yIbTAaTOB MO3HaBaTEIbHOMU ACATCIIBHOCTHU, IMOJYUCHHBIX
CaMOCTOATCIIbHO HWJIMKX COBMECTHO CO CBEpPCTHHUKaMH IIpU  BBIIIOJIHCHUU XHUMHUYCCKOI'O
OKCIICPUMCHTA, HpaKTquCKOﬁ pa6OTBI 10 MCCIEIOBAHUIO CBOMCTB HN3y4aCMbIX BCIICCTB,
pcam3anun y‘IC6HOI‘ 0 IMpPOCKTaA, U (I)OpMYHI/IpOBaTL BbBIBOJIBI IO pPE3YyJIbTaTaM HpOBCI{éHHBIX
HCCIIeJOBaHUI HyTCM COTJIaCOBaHMS IO3ULIUI B XO1€ O6cy)K,[[eHI/I}I 1 00OMEHa MHEHHUSIMU.



Pel"yJIﬂTI/IBHbIe YHUBEPCAJIbHBLIC y‘leﬁHbIe JelcTBHUA:

CaMOCTOSITENIBHO IIJIAHUPOBAaTh U OCYILECTBISATh CBOIO IMO3HABATEJIbHYIO JIEATEIbHOCTD,
ompenenss €€ Ienu W 3aJaud, KOHTPOJHMPOBATh M MO0 Mepe HE0OXOJWMOCTH KOPPEKTHPOBATH
MpeUIaraeMblii AJITOPUTM JCHCTBHI NPU BBHIIIOJHEHUH YY4EOHBIX M HCCIEIOBATEIBCKUX 3a7ad,
BbIOMpaTh Hanboee 3hHEeKTUBHBIN CITOCOO MX PEIICHUs ¢ YUETOM TOIyYeHHs] HOBBIX 3HAHHNA O
BEILIECTBAX U XUMUUYECKUX PEAKIUX;

OCYIIECTBIISITH CAMOKOHTPOJIb JICITEIHHOCTH HAa OCHOBE CAMOAHAIM3a U CAMOOLICHKH.

MNPEJIMETHBIE PE3YJbTATHBI

[IpenMeTHbIe pe3ynbTaThl OCBOEHUS MPOTrpaMMbl [0 XUMHUU Ha YIriayOlIEHHOM ypOBHE Ha
YpOBHE CpeaHero ooOiiero oOpa3oBaHWs BKIIOUAIOT CrelupUYecKue I yueOHOTro mpeaMera
«XVMHS» Hay4yHbl€ 3HAHUS, YMEHMSI M CIOCOOBI NEHCTBUII MO OCBOEHUIO, MHTEPIpPETAlMU U
HpCO6pa3OBaHI/IIO 3HaHHI>i, BUJbI ACATCIBHOCTH IO MOJYUYCHUIO HOBOI'O 3HAHWA WU IMPUMCEHCHUIO
3HaHUN B Pa3IMnYHBIX y‘-Ie6HBIX CUTyallusX, a TaKKC B PCAJIbHBIX XHU3HCHHBIX CHUTYyaAlUAX,
CBSI3aHHBIX ¢ xuMueld. B nmporpamMme 1Mo XMMHUH HNPCIMETHBIC PE3YyIbTaThbl NPEACTABJICHBI I10
rojgaM U3y4dCHUA.

10 KJIACC

[IpenMeTHBIC pe3yabTaThl OCBOCHHS Kypca «OpraHuveckast XUMUSD) OTPaXKaroT:

cOpPMUPOBAHHOCTh MPEACTaBICHUI: O MECTe W 3HAUEHUHM OPTraHMYeCKOM XHMHU B
CUCTEME €CTECTBEHHBIX HayK U €€ poJii B 00eCTIeYeHIH YCTONYMBOIO pPa3BUTHSI YEJIOBEUECTBA B
perieHur mpoOJIeM DKOJIOTHYECKOM, IHEPTreTUYECKON M THUIIEBON O€30MacHOCTH, B Pa3BUTHH
MEIUINHBI, CO3JaHMM HOBBIX MaTEpHaloOB, HOBBIX HCTOYHHUKOB OJHEPIHH, B OOecreueHUH
PaIMOHAIBLHOTO MPHUPOJOTIONL30BaHuUs, B (DOPMUPOBAHUNM MHUPOBO33PEHUS U OOIIEH KyIbTypbl
YelioBeKa, a TaKkKe OHKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3JI0POBBIO U
MPUPOIHON Cpee;

BJIQJICHUE CHUCTEMOM XUMHUYECKMX 3HAHHMM, KOTOpas BKJIIOYAET: OCHOBOIIOJIAraroline
MOHATHS — XMUMUYECKUI 3JIEMEHT, aToM, SAPO M IJIEKTpOHHAas o0osouka aroma, S-, p-, d-
aTOMHbIE OpOUTAJIM, OCHOBHOE M BO30YXKJEHHOE COCTOSHHUS aroMa, THOpUAM3aIMsl aTOMHBIX
opOuTanel, MOH, MOJIEKYNa, BaJEHTHOCTb, JJIEKTPOOTPHUIATEIBLHOCTb, CTENEHb OKHUCIICHUS,
XUMHYECKasi CBsI3b, MOJIb, MOJISIpHAas Macca, MOJISIPHBIM OO0BEM, YIJIEPOJHBIN CKEJeT,
GyHKIMOHATBHAS TPYIIMA, paguKan, CTPYKTypHble (Gopmynbl (pa3BEPHYTHIE, COKpalIEHHBIE,
CKEJIETHBIE), M30MEpHUsl CTPYKTypHas M NPOCTPAHCTBEHHas (reoMeTpuuecKkas, ONTHYecKas),
M30Mepbl, TOMOJIOTHUECKUN PpsAl, TOMOJIOTH, YIIEBOAOPOIbI, KHCIOPOA- U a30TCOJCpIKaIIHe
OpraHUYECKUEe COCIUHEHHs, MOHOMEp, MOJUMEP, CTPYKTYPHOE 3BEHO, BBHICOKOMOJIEKYISPHBIC
COEIMHEHUS; TeOpUH, 3aKoHbI (mepuoamnueckuit 3axon JI. M. MenpaeneeBa, Teopusi CTPOCHUS
oprannueckux BemecTB A. M. byrnepoBa, 3akOoH COXpaHEHHUS MacChl BEIIECTB, 3aKOH
COXpaHEHHS U TIPEBpAIICHHs DHEPTUM TPH XUMHUYECKUX PEaKIHsX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN S3BIK XUMHUHU, MHUPOBO33PEHUECKHE 3HAHUS, JIeKAllie B OCHOBE MOHHUMAaHUSA
MPUYMHHOCTH W CHUCTEMHOCTH XUMHUYECKHX SBJICHHIA, TMPEACTaBICHUS O MEXaHU3Max
XUMHUYECKUX pEaKlui, TEepMOJUHAMUYECKMX ¢ KHUHETUYECKHMX 3aKOHOMEpPHOCTAX HX
MPOTEKAHUS, O B3aMMHOM BIHUSHHHM aTOMOB U TPYIIIl aTOMOB B MOJIEKyJlax (MHIYKTHBHBIA H
Me3oMepHbId dQdexTrl, opueHTanTsl | u |l pona); dbakronormdeckue cBeneHUS O CBONCTBAX,
COCTaBe, MOJMyYSHUH U 0€30MaCHOM MCIOJb30BaHUH BaXKHEUIITUX OPTraHUYECKUX BEIIECTB B OBITY



U IPaKTUYECKOM JEATEIbHOCTH YEJIOBEKa, OOLIMX HAYYHbIX MPUHLMIAX XUMHUYECKOTO
MIPOU3BO/ICTBA (HA MPUMEPE MMPOU3BOACTBA METAHOJA, TepepaboTKH HEPTH);

c(OPMHUPOBAHHOCTh YMEHUH: BBISBIIATH XapaKTepHbIC MTPU3HAKU MMOHITHHN, YCTAHABINBATb
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOLINE IIOHITHS IIPU ONIMCAHUM COCTaBa, CTPOCHHUS U
CBOMCTB OPraHUYECKUX COCTUHECHUN;

c(OPMHUPOBAHHOCTH YMEHHIA:

HCI0JIb30BAaTh XMMUYECKYIO CUMBOJIMKY JUISI COCTABICHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEpHYTHIX, COKpPAIIEHHBIX U CKEJIETHBIX) (POPMYII OPTaHUYECKHUX BEIECTB;

COCTaBJIATh ypPaBHEHMS] XUMHUYECKHMX pEakuid U pacKpelBaTb HX  CYIIHOCTB!
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMIl MOCPEICTBOM  COCTABJIIEHHUS AJIEKTPOHHOTO
OaaHca HJTUX peakIui, peakluii HOHHOTO OOMeHa MYTEM COCTaBJIEHUS UX TOJHBIX |
COKpaIIEHHBIX HOHHBIX YPaBHEHUI;

M3rOTaBIMBATh MOJEIM MOJIEKYJ] OpraHMYeCKHUX BEIIEeCTB Ul WJUIIOCTpAlMM  HX
XMMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OpMHUPOBAHHOCTh YMEHUH: yCTaHABINBATh MPUHAIJIEKHOCTh U3YUEHHBIX OPraHU4YEeCKUX
BEIIECTB 10 UX COCTaBY M CTPOEHUIO K ONpeAeNEHHOMY KIacCcy/Tpynie COeIMHEHUH, 1aBaTh UM
Ha3BaHUs N0 cucremarmdeckoid HoMmeHkiarype (IUPAC) u mpuBoanTh TpUBHAIBFHBIC Ha3BAHHUSI
JUIS  OTAETBbHBIX TPEJCTaBUTENIEH OpPraHMYeCKUX BEIIECTB (ITWJIEH, AaleTHJIeH, TOIyoll,
[NIMLEPUH, STUJICHIJINKONb, (eHos, Qopmanbiaerua, ameraabAerui, aleToH, MypaBbHHAs
KHCJIOTA, YKCYCHasi KHCJIOTa, CT€apUHOBas, OJIEMHOBAas, MajJbMUTHHOBAs KHUCJIOTHI, TJIHIUH,
aJlaHWH, MaJIbT03a, PPYKTO3a, AHUIIUH, TUBUHWI, U30IIPEH, XJIOPOPEH, CTUPOJI U APYTHE);

cOpPMUPOBAHHOCTh YMEHHS OMNPEAEATh BHUJ XUMHYECKOW CBSI3U B OpPraHUYECKUX
coeMHEHUAX (KOBaJICHTHAs U HOHHAs CBS3b, G- U M-CBSA3b, BOJOPOIHAS CBS3b);

cOpMUPOBAHHOCTh YMEHUSI NPHUMEHATH IOJOXKEHHUS TEOPUU CTPOEHHUS OPraHMYeCKHX
BemecTB A. M. bytiepoBa a1 0ObSICHEHHs] 3aBUCHMMOCTH CBOMCTB BEIIECTB OT UX COCTaBa W
CTPOCHHS;

chOpMUPOBAHHOCTh YMEHUH XapaKTepU30BaThb COCTaB, CTPOCHHE, (PUIUUYECKHE U
XUMUYECKHE CBOMCTBA TUIIMYHBIX MPEICTABUTENEH PA3IMYHBIX KJIACCOB OPraHUYECKUX BEIIECTB:
QJIKAHOB, LHMKJIOAJIKAHOB, AaJKEHOB, aJKaJUEHOB, AaJKWHOB, apOMAaTHYECKUX YIJIEBOJIOPOJIOB,
CIUPTOB, AIbJETHJIOB, KETOHOB, KAPOOHOBBIX KUCJIOT, MPOCTHIX U CIOXKHBIX I(PHUPOB, KHUPOB,
HUTPOCOEIMHEHUIN 1 aMUHOB, aMUHOKHCIIOT, OEJIKOB, YIJIeBOJOB (MOHO-, M- U MOJHCAXapuI0B),
WJUTFOCTPUPOBATh T'€HETHYECKYI) CBSI3b MEXKJIYy HUMHU YPaBHEHHMSIMU COOTBETCTBYIOLIUX
XMUMHUYECKUX PEaKLUN C UCTIOIB30BAaHUEM CTPYKTYPHBIX (popmyt;

chOpMUPOBAHHOCTh YMEHHUSI TMOATBEPXkJAaTh Ha KOHKPETHBIX MpPUMeEpax XapakTep
3aBUCHUMOCTH PEAKIMOHHOW CHOCOOHOCTH OPraHMYeCKUX COCAMHEHHUN OT KpPaTHOCTU U THUIIA
KOBaJICHTHOM CBSI3U (G- U TM-CBSI31), B3AUMHOTO BIUSHUSL aTOMOB U IPYII aTOMOB B MOJIEKYJaX;

chOpMUPOBAHHOCTh YMEHHUS XapaKTepU30BaThb HWCTOYHUKU YIJIEBOJOPOJHOTO CBIPhS
(HedTb, MPUPOIHBIA Ta3, Yrojb), CIOCOOBI ero mepepadoTKHM W MPaKTHUYEeCKOe MpPUMEHEHUE
MIPOIYKTOB NepepaboTKH;

chOpMUPOBAHHOCTh BJAQJICHUS CHUCTEMOW 3HAHUH O ECTeCTBEHHO-HAyYHBIX METOJaxX
MO3HaHUA — HAOIIOJEHUHM, H3MEPEHHH, MOJICIUPOBAHUH, OSKCIIEPUMEHTE (peaJlbHOM U
MBICIIEHHOM) U YMEHUS IPUMEHSTH 9TU 3HAHUS;

chOpPMUPOBAHHOCTh ~ YMEHHUS MPUMEHATH OCHOBHBIC OMNEPALMUA  MBICIUTEIHHOU
NEeATeNbHOCTH — aHalM3 W CHHTE3, CpaBHEHHE, O000OIIeHHE, CHCTEMaTHU3alllio, BBISBICHUE
MPUYMHHO-CIIEJICTBEHHBIX CBSI3€U — JJI1 U3yYEHUsI CBOMCTB BEIIECTB M XUMHUECKUX PEaKLUii;



C(bOpMI/IpOBaHHOCTB yMCHPIfII BBISIBIISITH B3aUMOCBSI3b XUMHUYECKUX 3HAHUU C IOHSATUSIMU U
NPECTaBICHUAMU JPYTHX E€CTECTBEHHO-HAyYHBIX NPEIMETOB JUIg 0ojieeé OCO3HAHHOTO
IMOHUMAHUA CYIIHOCTU MATCPpHUAJIBHOIO CAMHCTBA MHpPA, UCIIOJIB30BAThb CUCTCMHBIC 3HAHUS IIO
OpFaHquCKOﬁ XUMHUHN I O6’b$ICHCHI/I$I W IIPOTHO3UPOBAHUA SIBJ'IGHI/II;'I, HUMCHOIIUX €CTCCTBCHHO-
HAy4HYIO IIPUPOLY;

C(OPMHUPOBAHHOCTh YMEHHUH: MPOBOIUTH PACUYETHl IO XUMHUYECKUM (opMmynam W
YPaBHEHHUSIM XUMHUYECKUX PEAKIHi C HMCIOJb30BaHHEM (H3MYECKUX BEIMYMH (Macca, 00BbEM
ra3oB, KOJIMYECTBO BEUIECTBA), XapPaKTEPU3YIOIIUX BEHIECTBA C KOJHMYECTBEHHON CTOPOHBI:
paC‘-IéTI)I II0 HAaXOXKJICHUIO XUMHAYECKOU (I)OpMy.IILI BEIIECTBA IO U3BCCTHBIM MACCOBBIM OOJIAM
XUMHMUYECKUX 3JIEMEHTOB, IPOJYKTaM CrOpaHus, IJIOTHOCTHU ra3000pa3HbIX BEILIECTB;

c(hOopMUPOBAaHHOCTh YMEHHUI: MPOTHO3UPOBATh, aHAJTU3UPOBATH M OIICHUBATH C TO3UIUH
HKOJIOTUYECKON 0€30MacHOCTH TOCIEACTBUS OBITOBOM M TPOM3BOJCTBEHHOW JEATEIHOCTH
YEJIOBEKa, CBS3aHHOM C TepepabOTKOM BEIIECTB, HCIOIB30BATh TIOJYyYCHHBIC 3HAHUS IS
MPUHSATHS TPAMOTHBIX pELIEHUH MTPOOJIEM B CUTYaLIUsX, CBSI3aHHBIX C XUMUEH;

c(hOpMUPOBAaHHOCTh YMEHUM: CAMOCTOSITENIbHO TUIAHUPOBATh M MPOBOJIUTH XUMUUYECKUMA
OKCIICPUMCHT (nonyquI/Ie N U3YyUYCHUC CBOMWCTB OpPraHu4e€CKuX BCIICCTB, KAYECCTBCHHBIC PCAKIINU
VIIIEBOJOPOJIOB  PA3IMYHBIX KJIACCOB W KHCJIOPOJCOMEPKAIUX OPTaHWYECKUX BEIIECTB,
PEIICHUE OJOKCICPUMCHTAJIBHBIX 3aJad 110 PpacllO3HABAHHUIO OPraHUYCCKUX BeHIeCTB) C
coOnroieHreM TMpaBuil  0e30MacHOTO  OOpalieHuss C BelmecTBaMHM M JabopaTOPHBIM
obOopynoBanuem, (HOpMYyITHpPOBAaTh IIENb HMCCIECIOBAHUS, IMPEICTABIATh B PA3IUYHON (hopme
PE3YIBTAThI DKCIICPUMCHTA, aHAJIM3UPOBATH ¢ OUCHHUBATH UX JOCTOBCPHOCTD,

c(hOpMUPOBAHHOCTb YMEHUM:

coO01aTh TMpaBUJIa DKOJIOTHYECKH IIEJIECO00Pa3HOTO TOBEACHUSI B OBITY M TPYAOBOM
NESITeIbHOCTH B IEJIAX COXPAHEHHUS CBOEro 3I0pOBbs, OKpYKAlolled HPUpPOIHON cpensl u
JNOCTHXEHHS €€ YCTOMYMBOTO Pa3BUTHS;

OCO3HaBaTh OMACHOCTh TOKCHUYECKOTO JEMCTBHUS Ha KUBBIE OPraHU3MbI OMNpPENesIEHHBIX
OpraHMYECKUX BEIeCTB, HOHUMas cMbich nokazatens [T1K;

aHAJIM3UPOBATh  1€1€cO00pa3HOCTh  NPUMEHEHHs]  OPraHMYeCKUX  BEIIeCTB B
MIPOMBIIIIJIEHHOCTH U B OBITY C TOUKHU 3PEHHSI COOTHOILEHUS PUCK-TIOJIb3a;

cOpMUPOBAHHOCTh YMEHMIi: OCYIIECTBIATH IICJICHANIPABICHHBIN MOUCK XUMHYECKOU
uHpopMalUKd B pa3iMYHBIX MCTOYHMKAX (HayyHas U y4yeOHO-HAy4Hasl JUTepaTypa, CpelcTBa
MaccoBoil uH(popMauuu, MHTepHET U Apyrue), KPUTHUECKU aHAIU3UPOBATH XUMUYECKYIO
uH(popmalrio, rnepepadarpiBaTh €€ U UCIMOJB30BaTh B COOTBETCTBUU C MOCTaBICHHOW ydeOHOM
3aJ1avuen.

11 KJIACC

[IpenmeTrHbie pe3ynbTaThl OCBOeHUS Kypca «OOmas W HEOpraHuyecKas XUMH)
OTpaXkaroT:

c(hOpMUPOBAHHOCTH MPEJICTABICHUI: O MaTEPHAILHOM €IMHCTBE MHUPA, 3aKOHOMEPHOCTAX
Y MO3HABAEMOCTH SBJIEHUU TPUPOJIBI, O MECT€ U 3HAUEHUM XMMHUU B CHCTEME €CTECTBEHHBIX
HayK U e€ posiu B 00ECleYeHUH YCTOWYMBOIO Pa3BUTHSA, B PELICHUU MPOOJIEM 3KOJIOTHYECKOH,
SHEPreTHYeCKOd W THUIIeBONW Oe30MacHOCTH, B Pa3BUTHM MEIUIUHBI, CO3JaHUU HOBBIX
MaTepuaaoB,  HOBBIX  HCTOYHHUKOB  DHEPruM, B  OOECHNEYEeHHWH  PAIMOHATBHOTO
MIPUPOIOTIOIIL30BaHNUS, B (GOPMUPOBAHUN MUPOBO33PEHUS U 00IIeH KyIbTyphl UeTOBEKa, a TAKKE
HKOJIOTUYECKH 0OO0CHOBAHHOTO OTHOILIEHHSI K CBOEMY 3710POBBIO U IIPHUPOTHON CPEIE;

BIIQJICHUE CHUCTEMOW XUMHUYECKMX 3HAHHMM, KOTOpas BKJIIOYAET: OCHOBOIIOJIATAIOIINE
MOHATHS — XUMUYECKUH DIIEMEHT, aTOM, SIAPO aTOMa, U30TOIIbI, SJIEKTPOHHAs 000JI0UKa aToMa, S-



, p-, d-atomHbBIe OpOWTaNM, OCHOBHOE M BO30YXKAEHHOEC COCTOSHHS aTOMa, THOpHIM3arlvs
aTOMHBIX OpOWTajeil, HWOH, MOJIEKYyla, BaJCHTHOCTh, JJIEKTPOOTPHUIIATEIHHOCTh, CTEIICHb
OKHCJICHUsI, XUMHUYECKas CBA3b (KOBAJIGHTHAs, HWOHHAs, MeTaJuIMuecKas, BOJOpOIHAs),
KPHUCTAJUIMYECKasd PEIIETKA, XMMHUYECKash PEaKLus, PacTBOP, SJICKTPOJUTHI, HEIIEKTPOJIUTHI,
ANEKTPOJUTHYECKAs JUCCOLMAlMs, CTENEeHb JHCCOLMALMM, BOJOPOJHBIM  IOKAa3aTelb,
OKHCITUTEIb, BOCCTAHOBUTEIb, TEIUIOBOU IPPEKT XUMUIECKON pEaKIiH, CKOPOCTh XUMHUECKOM
peakluy, XUMHUYECKOE pPaBHOBECHE; TEOPUU M 3aKOHBI (TEOpHUsl DIEKTPOJUTUYECKOU
quccouranuu, nepuoauyeckuil 3akon J[.M. MeHaeneeBa, 3aKOH COXpPaHEHHUSI MAacChl BELIECTB,
3aKOH COXPAaHEHHUsI W MPEBPALICHUS SHEPTrUU MPU XUMHUUYECKUX PEAKLMAX, 3aKOH MOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JCHCTBYIOIIMX MacC), 3aKOHOMEPHOCTU, CUMBOJIMYECKUHN SI3bIK XUMUH,
MHPOBO33PEHUYECKHE 3HAHMS, JEKAIIME B OCHOBE MOHUMAHMUS MPUUYMHHOCTH M CUCTEMHOCTH
XUMHUUYECKUX SIBJICHUW; COBPEMEHHBIC MPEACTABICHHUS O CTPOCHUU BENIECTBA HA ATOMHOM,
WOHHO-MOJIEKYJSIPHOM M HAJMOJIEKYJISIPHOM YpPOBHAX; NPEACTABICHHS O MEXaHU3Max
XUMHUYECKUX PEAKIUH, TEPMOJMHAMUYECKHMX M KHHETHYECKHX 3aKOHOMEPHOCTSAX MX
MPOTEKaHUs, O XHMHUYECKOM pPABHOBECHHM, paCTBOpax MW  JAUCIHEPCHBIX  CHUCTEMAX;
(haKTOJIOTHYECKHE CBEJICHUS O CBOWMCTBAaX, COCTaBe, MOJYyYCHUH M O€30TIaCHOM HCIOJIb30BAHUU
BOKHEUIINX HEOPraHWYECKUX BEIIECTB B OBITY M MPAKTHYECKON JEATEIHHOCTH YEJOBEKa,
00INX HAYYHBIX MMPUHIIATIAX XUMHYECKOTO TIPOU3BOJICTBA;

c(hopMUPOBAaHHOCTh YMEHHI: BBISBIISITh XapaKTepPHbIE MMPU3HAKU MMOHSATHN, YCTAaHABIUBATH
WX B3aMMOCBS3b, WCIOJIb30BATh COOTBETCTBYIOIIME MOHATHS MPU OMUCAHUM HEOPraHUYECKUX
BEILIECTB U UX IIPEBPAILCHUN;

c(hOpMUPOBAaHHOCTh YMEHHSI HCIIOJIH30BAaTh XMUMHUYECKYI) CHMBOJIMKY JUIsI COCTABIICHHS
dbopMya BeEHIECTB W YpPaBHCHUH XHMHYECKUX PpEaKIMi, CHUCTEMAaTHYECKYyI0 HOMEHKIIATYpy
(IUPAC) u TpuBHabHbIE HA3BaHUS OT/ACIBHBIX BEIIECTB;

c(hOopMUPOBAHHOCTh YMEHHUS OTIPEIEIATh BAJICHTHOCTh U CTEIIEHb OKHCIICHUSI XUMHYECKUX
AJIEMEHTOB B COCAMHEHUSX, BHJ XHMHUYECKOW CBs3M (KOBAJICHTHAs, MOHHAs, METaJUTMYECKas,
BOJIOPOJIHAS ), THIT KPUCTAITMYECKON pelETKH KOHKPETHOTO BEIIECTBA;

c(hOpMUPOBAHHOCTh YMEHHUSI OOBSCHATH 3aBHCHUMOCTb CBOWCTB BEIIECTB OT BHIA
XUMHUYECKON CBSI3W W TUIA KPUCTAJUTMYECKOW PEIETKA, OOMEHHBIM M JIOHOPHO-aKIIENTOPHBII
MEXaHU3MbI 00pa30BaHUsI KOBAJICHTHOH CBSI3H;

c(hOpMUPOBAHHOCTh YMEHHH: KIaCCU(PHUIIUPOBATh: HEOPraHWYECKHE BEIIECTBA IO HUX
COCTaBy, XMMHYECKHE PEaKIUHU IO Pa3JMYHBIM MPU3HAKAM (YHUCITYy M COCTaBY pearupyromiux
BEIIECTB, TEIUIOBOMY OJ(PQEKTy peakluu, H3MEHEHUIO CTENEHEH OKHUCIICHUS OJIEMEHTOB,
00paTUMOCTH, YYacTHUIO KaTaau3aTopa U JPYTHe); CaMOCTOSATENbHO BBIOMPATh OCHOBAHHS H
KpUTEpUH JUI KJIacCU(UKALUN N3YUYaeMbIX BEIIECTB U XMMHUECKUX PEaKIUit;

chOpMUPOBAHHOCTh YMEHHSI PacKpbhIBaThb CMBICI Mepuoaudeckoro 3akona JI. W.
MenpeneeBa W JEeMOHCTPHUPOBAaTH €r0  CHUCTEMATH3UPYIOIIYIO, OOBSICHUTEIBHYIO H
MIPOTHOCTUYECKYIO (PYHKUINU;

chOpMUPOBAHHOCTh YMEHUM: XapaKTepU30BaTh AIIEKTPOHHOE CTPOEHHE aTOMOB M MOHOB
XUMHUUYECKUX DJJIEMEHTOB IepBoro—4yerséproro nepuonos Ilepuonnueckoir cucremsr JI.W.
MeHnneneeBa, UCIOJb3Yys MOHATUS «IHEPIETUUECKUE YPOBHU», «IHEPrE€TUUYECKUE NOLYPOBHUY,
«S-, p-, d-aroMHBIE OpOUTAIM», «OCHOBHOE M BO30OYKIEHHOE HSHEPrETHYECKHE COCTOSHHS
aToMa»; OOBICHATH 3aKOHOMEPHOCTH HW3MEHEHHUS CBONCTB XUMHUYECKHX OJIIEMEHTOB M HX
COEMHEHMH 10 niepuoaaM U rpynnaM llepuonnueckoi cucremst . . Menzaeneesa, BaJeHTHbIE
BO3MOHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHUS UX IIEKTPOHHBIX 000JIOUEK;



C(OPMHUPOBAHHOCTh yYMEHHH: XapaKTepu3oBaTh (OMHCHIBATh) OOIIME XUMHUYECKHUE
CBOMCTBA BEUIECTB PA3JIMYHBIX KJIACCOB, IOATBEPXKAATh CYIIECTBOBAHUE I'€HETUYECKOM CBS3U
MEK/ly HEOPraHMYECKUMHU BEIIECTBAMU C IIOMOIIBI0 YPABHEHHUI COOTBETCTBYIOIUX XUMUYECKUX
peaKuuii;

c(OPMHUPOBAHHOCTh YMEHUSI PACKPBIBATH CYITHOCTB: OKHCIUTEIHFHO-BOCCTAHOBHTEIBHBIX
peakuuii MoCpeICTBOM COCTaBJICHUS IEKTPOHHOIO OanaHca 3THUX PEAKIMM; peakluil HOHHOTO
oOMeHa MyTéM COCTaBIICHHS WX IOJHBIX M COKpAIIEHHBIX HMOHHBIX YpPaBHEHWH; peakuuit
TUAPOJIN3A; PEAKIMM KOMILIEKCOOOpa3oBaHMsl (Ha NpUMEpPE T'HIPOKCOKOMILJIEKCOB LIMHKA U
AIIFOMUHUS);

C(OPMHUPOBAHHOCTh yMEHHUS OOBSICHATH 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUYECKUX
peakuuii ¢ y4E€TOM HMX DHEPreTUYECKUX XapaKTEPUCTHK, XapaKTep HM3MEHEHUS CKOPOCTH
XMMHMUYECKON pEeakiMy B 3aBUCUMOCTU OT Pa3jIMuYHBIX (DAKTOPOB, a TaKKE XapaKTep CMEIIECHUS
XUMHUYECKOTO PAaBHOBECHUS I0J] BIUSHUEM BHEIIHUX Bo3aeicTBuid (mpunimn Jle [llarense);

c(OpMUPOBAHHOCTh YMEHHS XapaKTepU30BaTh XUMUYECKUE PEAKLUH, JIeKAllhe B OCHOBE
MIPOMBIIIJIEHHOTO TIOJYyYeHUs] CEpHOM KHCJIOThl, aMMHakKa, OOlIMe HaydyHble MPUHIMIIBI
XMUMHUYECKUX TPOU3BOJACTB; 1IEJIECO00PAa3HOCTh TNPUMEHEHUS HEOPraHMYeCKHX BEIIECTB B
MIPOMBIIIJIEHHOCTH U B OBITY C TOUKHU 3PEHHSI COOTHOILLIEHUS PUCK-TIOJIb3a;

c(hopMUPOBAHHOCTD BJIQJICHHS CUCTEMOM 3HAHWM O METOJIaX HAyYHOTO IMO3HAHUS SBJICHHMA
NpUpOAbl — HAOMIOJEHHE, HW3MEpEeHHe, MOJEIUPOBAaHNE, OKCIEPUMEHT (pealbHbli U
MBICJIEHHBIH), UCHOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, YMEHMs MPUMEHSTh 3TH 3HAHUS NpU
SKCIEPUMEHTAJIbHOM UCCIIEJJOBAaHUM BEIIECTB M JUISI OOBSCHEHUS XUMHYECKHUX SIBICHUH,
MMEIOIINX MECTO B IPUPOJE, MPAKTUYECKOMN EATEIbHOCTH YEJIOBEKA U B IO BCEHEBHOMN KU3HU;

c(OpMUPOBAHHOCTh YMEHHUS BBISBIISATh B3aUMOCBSA3b XUMHUECKUX 3HAHUN C MOHITHSIMHU U
MPE/ICTAaBICHUSIMU  JIPYTMX €CTECTBEHHO-HAy4YHBIX MPEAMETOB [uig Oojiee OCO3HAHHOIO
ITOHUMAaHHS MaTEPUAIIBHOTO €AMHCTBA MUPA;

c(OpMUPOBAHHOCTh YMEHUS ITPOBOJUTH PACUEThI: C UCTIOJIb30BAaHUEM MOHATUH «MaccoBast
JI0JIsl BEIIECTBA B PAacCTBOPE» U «MOJIIpHAsl KOHIIGHTPAIIMs»; Macchl BEIIecTBa WM 00bEMa rasza
10 U3BECTHOMY KOJIMYECTBY BEILIECTBA, MAacCe WM 00BEMY OJJTHOTO M3 YUYACTBYIOIIMX B PEAKIMU
BEIECTB; TEIJIOBOrO 3(PpeKTa peakiuu; 3HaUeHUs BOJOPOJHOTO MOKa3aTessl pacCTBOPOB KUCIOT
U 1Iesiouyeld ¢ M3BECTHOM CTENEHbIO NUCCOIMAlMU; Macchl (00bEMa, KOJMYECTBA BEILECTBA)
MPOAYKTa PEaKLMM, €CIA OJHO U3 UCXOJHBIX BELIECTB JIaHO B BHJIE PACTBOPA C ONpPEACIEHHON
MaccoBOM J0Jeil pacTBOPEHHOTO BEIIECTBAa WM JAaHO B H30BITKE (MMEET MPHUMECH); JIOJH
BBIXOJIa MPOJIyKTa PeaKuu; 00bEMHBIX OTHOILICHUH ra30B;

chOpPMUPOBAHHOCTh YMEHHUH: CaMOCTOSITENBHO IUIAHUPOBATh U MPOBOJUTH XUMUYECKUI
AKCIEPUMEHT (TPOBEICHUE peakluii HIOHHOTO 0OMeHa, OTBEPKIeHIEe KaYeCTBEHHOT'O COCTaBa
HEOPraHUYECKHX BEUIECTB, ONPEACICHUE CPEIbl PACTBOPOB BEIIECTB C OMOUIBIO UHIUKATOPOB,
W3Y4YEeHHUE BIUSHUSA pPa3jINYHbIX (AKTOPOB Ha CKOPOCTh XHMMHUYECKOW pEaKINH, pelIeHue
AKCIEPUMEHTAJIbHBIX 3a/1a4 1Mo TemMaMm «Metamib» U «Hemeramib») ¢ coONMIOIEHUEM MPaBUI
6e30macHoOro oOpalleHHs C BelecTBaMU U JJTabOpaTOpHBIM 000pyIOBaHHEM, (HOPMYIHPOBATH
LeJb UCCIENOBaHMS, TMPEACTaBIATh B pa3IMyHONM (opMe pe3yabTaTbl SKCHEPUMEHTA,
aHAJIM3UPOBATh U OLICHUBATH UX JOCTOBEPHOCTD;

c(OPMHUPOBAHHOCTh YMEHHI: cOOII01aTh MpaBUia MOJIb30BAHUS XUMUYECKOH MOCYI0H U
nabopaTOpHBIM 000pYZOBaHUEM, OOpallleHHs] C BELIECTBAMU B COOTBETCTBUU C MHCTPYKLUSMHU
[0 BBINOJHEHUIO JTA0OPATOPHBIX XMMHUYECKUX OTBITOB, HKOJOTHYECKH IeJIeco00pa3HOro
NOBeJICHUsT B OBITY M TPYIOBOW JAEATENBHOCTH B IENSAX COXPAaHEHHsS CBOETO 3JI0POBbs,
OKpYXKalollled IPUPOAHOM cpeAbl U JOCTHKEHHS €€ YCTOMYMBOIO pa3BUTHSA, OCO3HABaTh



OIIACHOCTh TOKCHYECKOIO JCHCTBHS HA >KUBBIC OPraHU3Mbl OIPEAECIEHHBIX HEOPraHUYECKUX
BEIIECTB, MOHUMas cMbIci okazaresns [IJIK;

c(hOpPMHUPOBAHHOCTh YMEHHI: OCYIICCTBIIATH IICJICHANIPABICHHBIN TMOWCK XUMHYECKOU
uH(OpMallUK B Pa3jIMYHBIX MCTOYHMKAX (HayyHas W y4eOHO-HAy4dHasl JUTEpaTypa, CpelcTBa
MaccoBoi uH(popmarnuu, MuTEpHET M Jpyrue), KpPUTHUYECKH aHAIM3UPOBATh XUMHUYECKYIO
nH(popMaInIo, repepadaTeiBaTh €€ M HCIOJIH30BaTh B COOTBETCTBUU C TOCTABICHHOW ydeOHOU
3a/1a4uen.
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Hroro mo pazgeny 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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11 KJIACC

Kouu4vecTBO yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Kourpoububie | IIpakTuyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paznen 1. TeopeTuueckue 0CHOBbI XUMHU
) CTI_;;:eHZIe aT:CMZ. l'cleznznzmecmﬁescaKOH ] Butorexa LOK
. u HOJMYeCcKasi CHCTEMa XHMHYECKUX
pHOA https://m.edsoo.ru/2dd57f24
anemenToB J. 1. Menaeneera
19 Crpoenue BemiectBa. MHOTOOOpasme 11 1 bubmuorexa [JOK
' BEIIECTB https://m.edsoo.ru/2dd57f24
bu6moreka [IOK
1.3 X 19 1 3
AMITECIIE pedKitin https://m.edsoo.ru/2dd57f24
Hroro mo pazgeny 39
Pa3znen 2. Heoprannueckasi xumusi
bu6mmoreka [JOK
2.1 H 31 1 3
CMETALIbL https://m.edsoo.ru/2dd57f24
bu6mmoreka [JOK
2.2 M 23 1 2
CTaLet https://m.edsoo.ru/2dd57f24
Utoro no pazneny 54
Pa3pen 3. Xumus u ;KU3HL
31 Mertoapl 1103HaHUS B XUMUHA. XUMUS U 9 bu6mmoreka [JOK
' KH3Hb https://m.edsoo.ru/2dd57f24
Wroro no pazgeny 9
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OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

102

INOYPOYHOE IINTAHUPOBAHUE
10 KJIACC

KoaunuecTBO 4acoB

Ne

w/n Tema ypoka

Bcero

KoHTpoJbHbIE
padoThI

IIpakTHyeckue
padoThI

Jara
H3yUYeHusi

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIE pecypchl

[Ipeamer u 3HaueHue
OPraHN4eCcKO XUMHH,
MIPEACTABIICHUE O
MHOT000pa3uu
OPraHNYeCKUX COCTMHEHUN

bu6moreka [IOK
https://m.edso0.ru/3686e6f5

DIJIEKTPOHHOE CTPOCHUE
aToma yriiepojaa (OCHOBHOE H
BO30YXIEHHOE COCTOSIHUS).
BasieHTHBIE BO3MOKHOCTH
aToMma yriepo/ja

bu6moreka [IOK
https://m.edsoo.ru/0Oce6fd4c

XuMuyeckas CBs3b B
OpPraHUYECKUX COCAMHECHUSX.
Mexanu3mbl 00pa3zoBaHUs
KOBaJICHTHOM CBS3H,
crocoObl pa3pbiBa CBs3EH

bu6mmoreka [IOK
https://m.edso0.ru/8d39f5c8

Teopus cTpoenus
OpPraHUYECKUX COeMHEHUN
A. M. byrneposa

bubmuoreka [JOK
https://m.edso0.ru/9e595ch8

Buaer uzomepun:

CTPYKTYypHas,
IIPOCTPAHCTBEHHAS.

bu6mmoreka [JOK
https://m.edsoo.ru/h0e61661
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OneKkTpoHHbIE Y3PPEKTH B
MOJIEKYJIaX OPTaHUYECKUX
COCMHEHU N

[IpencraBnenue o
KJaccu(uKauu 1

6 CUCTeMaTHUYEeCKas bubmmorexa LIOK
https://m.edsoo.ru/c212dd21
nomenkiarypa (IUPAC)
OpPraHMYECKUX BEIIECTB
Knaccudukanus peakiuii B bubnuorexa [JOK

7 y
OpraHUYeCKON XUMUH https://m.edsoo.ru/ba5706aa

8 Cucremaruzanus u bubnuorexa [JOK
0000I11IeHHE 3HAHU TT0 TeMe https://m.edsoo.ru/87a37cab
AJKaHBI: TOMOJIOTUYECKUI
psn, obmas hopmyna,

9 HOMEHKJIaTypa U U30MeEpHs, bubnuorexa [JOK
AIIEKTPOHHOE U https://m.edsoo.ru/25a14636
MIPOCTPAHCTBEHHOE CTPOCHHUE
MOJIEKYI

10 dOu3nvecKrue U XUMUYECKHE bu6mmoreka [JOK
CBOWMCTBA aJIKaHOB https://m.edsoo.ru/3137711c
HaxoxzaeHnue ankaHoB B

1 npupojae. CriocoOsbl bubnunoreka [JOK
MOJIYUEHHS U IPUMEHEHHUE https://m.edsoo.ru/259b0a5b
AJIKAaHOB
[uknoankaHsl: 00Imas
(dbopmMyna, HOMEHKIATypa BuGmmorexa [OK

12 U30Mepusi, 0COOEHHOCTH

CTPOCHHUS U XUMHUYECKHX
CBOMCTB, CITOCOOBI

https://m.edso0.ru/156730d2



https://m.edsoo.ru/c212dd21
https://m.edsoo.ru/ba5706aa
https://m.edsoo.ru/87a37cab
https://m.edsoo.ru/25a14636
https://m.edsoo.ru/3137711c
https://m.edsoo.ru/259b0a5b
https://m.edsoo.ru/156730d2

MOJIYYCHHA U NIPUMCHCHUC

Pemenue pacuérubix 3amau
Ha OMpEJICTICHUE
MOJIEKYJISIPHOH (POpMYIIBI
OPraHM4eCcKOro BEUIECTBa 10

bu6mmoreka [{OK

13 MacCCOBBIM JIOJISIM aTOMOB https://m.edsoo.ru/bf84d8eb
AJIEMEHTOB, BXOISAIIUX B €T0
coctaB. Cucremaruszamnus u
0000111eH1e 3HaHU 110 TeMe
AJKEHBI: TOMOJIOTUYECKUI
psn, obmas hopmyna,
HOMEHKJIaTypa, SIEKTPOHHOE

14 u npOCTpaH}(’:I")rBeHHoe ’ bubmmorexa LIOK

https://m.edsoo.ru/273b0ale

CTPOEHUE MOJIEKYII.
CtpyKkTypHasi ¥ IUC-TPAHC-
M30MepHs aJIKCHOB
OuznyecKkue U XUMHUYECKHe

15 cBolicTBa ankeHoB. [IpaBuiio Bubnuorexa LIOK

https://m.edsoo.ru/21069ccd

MapkoBHHKOBA

16 CrocoObl MoTy4eHHS U bubnuoreka [JOK
[IPUMEHEHHE AJTKEHOB https://m.edsoo.ru/665dc058
[IpakTrueckas padorta Ne 1
o teme "[lomyuenue bubnuorexa [IOK

17
STUJICHA U U3YYEHHE €T https://m.edsoo.ru/0941eed8
CBOMCTB"
Pemenue pacuérHbix 3a1a4

18 Ha OIIpelIeIIeHUe bubnuorexa [IOK

MOJIEKYJISIpHOH GopMyIIBI
OpPraHMYECKOro BEIIECTBA

https://m.edsoo.ru/e9ea9921
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AnKaaueHbl: CONpsHKEHHBIE,

o | e
yMYTHP ] https://m.edsoo.ru/04298c0a
Oco0OeHHOCTH AIEKTPOHHOTO
CTpOCHUS
20 XUMHUYECKHEe CBOMCTBA bu6mmoreka [{OK
COMPSDKEHHBIX JTUCHOB https://m.edsoo0.ru/e561253d
21 CriocoObl MoTy4eHus U bubnuotexa [JOK
MPUMEHEHUE AJIKaINCHOB https://m.edsoo0.ru/1aa81660
AJIKUHBI: TOMOJIOTUYECKHI
psn, obmas hopmyna,
HOMEHKJIaTypa, JJIEKTPOHHOE bubnuoreka [JOK
22
U TIPOCTPAHCTBEHHOE https://m.edsoo.ru/68b6cc4c
CTpOEHUE MOJIEKY,
(bu3uvecKue CBOMCTBA
23 XuMHYECKHE CBOMCTBA bu6moreka [IOK
AJKMHOB https://m.edso0.ru/23493a93
24 KauecTBeHHBIE peakny Ha bu6mmoreka [JOK
TPOMHYIO CBSI3b https://m.edsoo.ru/7blc48da
CrocoObl MoTy4eHHS U bubnuoreka [JOK
25
[IPUMEHEHHE AIKMHOB https://m.edsoo.ru/a6f9alea
’ Pemenue 3amay: paC‘IéTI:I o BuGmorexa LIOK
ABHEHUIO XUMHUYECKON
P https://m.edsoo.ru/5db8e526
peakuuu
CucremaTtu3zanus u
27 .
0000111eHIe 3HAHUI 110 TeMe
28 ApEHBI: TOMOJIOTUYECKUI bubnuorexa [IOK

psna, obmas hopmyrna,

https://m.edso0.ru/a92a7094
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HOMEHKJIAaTypa. DJIEKTPOHHOE
U TMIPOCTPAHCTBEHHOE
CTpOEHUE MOJICKYJT OeH30J1a U
TOJIyO0JIa, NX (PU3UIECKUE
CBOMCTBA

29

XUMHYECKUE CBOUCTBA
apPEHOB: PEAKIIUU 3aMEIICHUS

bu6mmoreka [{OK
https://m.edso0.ru/a44alaed

30

XnMHYeCcKHe CBOMCTBA
apEeHOB: PEaAKIUU
MIPUCOCTUHEHUS, OKUCIICHHE
TOMOJIOrOB OeH30J1a

bu6mmoreka [{OK
https://m.edsoo.ru/a4d4alaed

31

Oco0EHHOCTH XUMHUYECKUX
CBOWCTB CTHpPOJIA

bu6moreka [IOK
https://m.edsoo.ru/d5018a54

32

Pemenue pacu€THbIx 3a1a4
Ha oTpezeNeHue
MOJIEKYJIIPHOU (POPMYJIBI
OpraHHYECcKOro BEIIecTBa

bu6moreka [IOK
https://m.edso0.ru/53461a2c

33

CriocoOsl motyueHust u
MIPUMEHEHHE aPEHOB

bu6mmoreka [JOK
https://m.edso0.ru/6f717d09

34

I'eHeTn4eckas CBSI3b MEXKITY
pa3IMYHBIMU KJIacCaMu
yIJIEBOI0POJIOB

35

Pacué€rsl o ypaBHEHUAM
XMMHMUYECKUX PEaKLUM.
Cucrematuzanus u
00o011eHne 3HaHuH 1o TeMe

36

IIpuponnsii ras. IlonmyrHeie
He(TsHbIE ra3bl
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37

KamenHslit yrois u
MPOIYKTHI €ro rnepepaboTKH

bubnuoreka [IOK
https://m.eds00.ru/69h3398b

38

Hed1p 1 ciocoOsr eé
nepepabotku. [IpumeHeHme
MPOIYKTOB MepepaboTKH
HepTH

bu6mmoreka [{OK
https://m.edso0.ru/21f9de78

39

T'enetnyeckas cBs3L MCKOY
Pa3iIMYHbIMHA Ki1IaCCaMU
YIII€BOJIOPOJIOB

40

l"anorenonpou3BoIHEIE
YTJI€BOI0POJIOB:
ANIEKTPOHHOE CTPOEHHUE;
peaKIfy 3aMeIIeHHUS
rajioresa

bu6moreka [IOK
https://m.edso0.ru/82h4d759

41

JleicTBue menoueit Ha
TaJIOTEeHIIPOU3BOIHBIC.
Bsaumonelicteue
JUTAJIOT €HAIKAHOB C
MarHueM U IIMHKOM

42

Cucremaruzanus U
00001IeHEe 3HAHUN 110
pazneny "VYrieBonopoasr"

bu6mmoreka [JOK
https://m.edso0.ru/20e89f22

43

KonTtponsHas padoTa no
teme "YriaeBo1opoab"

bubmuoreka [JOK
https://m.edso0.ru/95c9e298

44

[IpenenbHble OJTHOATOMHBIE
CIHMPTHI: TOMOJIOTMUECKHI
psa, obmas dpopmyia,
CTPOEHHE MOJIEKYII,
n30Mepusi, HOMEHKJIATypa,

bu6mmoreka [JOK
https://m.edsoo.ru/df04c5cd
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Kiaccupukanys, Gpusnyeckue
CBOMCTBA

XMUMHYECKHE CBOUCTBA

45 MpEeACIIbHBIX OJIHOATOMHBIX bubmmorexa [JOK
https://m.edsoo.ru/26ee34fe
CIIUPTOB
CriocoOsI MmoJTydeHus: U
46 MIPUMEHEHUE g’;HoaTOMHI)IX bubmmorexa LIOK
https://m.edso0.ru/484100000000000
CIIUPTOB
[Ipocteie aupsi:

47 HOMEHKJIaTypa U U30Mepus, bubnuoreka [JOK
0COOEHHOCTH (PU3MUYECKUX H https://m.edsoo.ru/c2c788b2
XUMHUYECKUX CBOMCTB
MHOroaTroMHbIE CIUPTHI:

48 STUJICHTJIMKOJIb U TJIULIEPUH, bubnuorexa [JOK
uX (pu3nYecKue u https://m.edsoo.ru/ee4d84aa
XUMUYECKHE CBOWCTBA
CriocoOsl mostyueHust u

49 MIPUMEHCHHE hi’;lloroaTOMHHx bubmmorexa LIOK

https://m.edsoo.ru/d12e567d
CIUPTOB
@DeHOoJI: CTPOCHUE MOJIEKYJIBI
50 (bI/I3I/I‘IeCKI/II)e CBOMCTBA. o bubmmorexa LIOK
https://m.edsoo.ru/2ce726f8
ToxkcuuHocTh PeHomna

51 XUMHYECKHE CBOMCTBA bubmuoreka [JOK
benona https://m.edsoo.ru/037ca5f9

59 CriocoOslI mosTyueHust u bubnmoreka [JOK
npUMeHeHne GpeHoa https://m.edsoo.ru/c77ddf4c

53 [IpakTuyeckas padora Ne 2. bubnuorexa [IOK

Pemenue

https://m.edsoo.ru/fdOced09
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9KCIIEPUMEHTAJIBHBIX 3a7a4
no teme "CrupTsl ¥ GpeHossr"

Cucremarusanus

bu6mmoreka [IOK

>4 0000I11IeHNE 3HAHUH TI0 TEME https://m.edso0.ru/1810ch9b
AJBJICTHIBI I KETOHBI:
AIEKTPOHHOE CTPOCHUE
55 KapOOHUIILHOU I'PYIIIbI; bubnuorexa [JOK
TOMOJIOTUYECKHUE PSIIIb, https://m.edsoo.ru/b139beaa
obmas Gpopmyna, usoMepus u
HOMEHKJIaTypa
Anbaerupl 1 KETOHBI:
56 (bqueci(]ne CBOWCTBA; Bubnuorexa LIOK
’ https://m.edsoo.ru/c887425c
peaKIuy MPUCOETHHCHUS
Peakuuu oxucnenus u
57 Kaqez[TBeHHHe peakiuu bubmorexa [IOK
https://m.edsoo.ru/a393baa9
aJbJIETUI0OB U KETOHOB
58 CriocoOsl moTydeHust bubnuorexa [JOK
aJbIETUI0B U KETOHOB https://m.edsoo.ru/520d1c51
OAHOOCHOBHBIE Mpe/IeNIbHbBIE
59 KapOOHOBBIE KHUCJIOTHI, bubnuoreka [JOK
0COOEHHOCTH CTPOCHHS HX https://m.edsoo.ru/fecOb113
MOJIEKYI
N3omepus 1 HOMEHKIaTypa
60 Kap6OIfOBLIX KHCJIOT nyp bubmmorexa LIOK
o7 https://m.edsoo.ru/700cc87b
(uznueckue cBocTBa
XUMUYECKUE CBOMCTBA BuGmmorexa [OK
61 MpeAeSIbHBIX OJIHOOCHOBHBIX

Kap6OHOBLIX KHUCJIOT

https://m.edsoo.ru/40e6e0e9
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OcoOGeHHOCTH CBOUCTB
MYPaBbUHOHN KHUCIIOTBI.

bubnuoreka [IOK

62 MHoroo6pasue kapOOHOBBIX https://m.edsoo.ru/bb31be71
KHCJIOT
OcobOeHHOCTH CBOHCTB:

HEMNpEeeIbHBIX U
apoMaTUUECKHX KapOOHOBEIX,
63 I[II?IKap6OHOBI)IX ’ bubmmorexa [JOK
’ https://m.edso0.ru/83a08773
TUAPOKCUKAPOOHOBBIX
kuciot. IIpencraBurenn
BBICIIMX KapOOHOBBIX KHCIIOT

64 [ToHATHE O IPON3BOIHBIX bubnuoreka [JOK
KapOOHOBBIX KHCIIOT https://m.edso0.ru/0d162d9d
CriocoObl oTy4eHHS U

65 MIPUMEHCHHE K};)60HOBI>IX Bubnuorexa LIOK

https://m.edsoo.ru/7c065c9d
KHCJIOT
Crnoxubie 3upsr:

66 TOMOJIOTUYECKHH psiJI, oO1as bu6mmoreka [JOK
bopmyina, H30MepHs U https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa

67 dOu3nvecKrue U XUMUYECKHE bu6mmoreka [JOK
cBoiicTBa 3(hrupoB https://m.edsoo.ru/ad6b94b2
Pemenune pacu€rHbix 3amay:

M0 YPaBHEHUIO XUMHYECKOU

68 peaKkIuu, Ha OIpeiesICHHE
MOJIEKYISIpHOH (hOpMYIIBI
OpPraHHYECKOTO BeIIecTBa

69 IIpakTuyeckas pabora Ne 3. bubnuorexa [IOK

Pemenue

https://m.edso0.ru/486671fb
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HKCIIEPUMEHTAIBHBIX 33734
o teme "KapOoHoBbIE
KucHoThl. CloXxHbIE APHUPHI"

Kupsr: ctpoenue,

70 ¢bu3nvecKkre 1 XUMHUECKUE Brbmiorexa LIOK
_ https://m.edsoo.ru/a19c5b98
CBOMCTBA (THAPOIIH3)
Oco0eHHOCTH CBOMCTB
JKHPOB, COJICPIKAIINX
71 OCTI;TKI/I Hi:lngez[eIJIIILHHX bubmorexa [JOK
https://m.edsoo.ru/b0331922
KUPHBIX KHCIIOT. JKUpHI B
TIPUPOJIC
MpEI1a KaK COJIU BBICIINAX
KapOOHOBBIX KHCIIOT, UX
72 Mopromee nericteue. [lonsTue bubmorexa [IOK
https://m.edso0.ru/3c566565
0 CHHTETHYECKHUX MOFOIITUX
cpencrBax (CMC)
I'eneTnueckas cBsI3b
73 YTJIEBOJOPOJIOB U bu6mmoreka [JOK
KHCJIOPOCOAEPIKAIIIIX https://m.edso0.ru/56790c96
OPraHUYECKUX BEIIECTB
74 Pacuétel mo ypaBHEHUSIM
XUMHUYECKUX PEaKIUi
75 CucreMaTH3anus u bu6mmoreka [JOK
0000IIEHNE 3HAHUI TI0 TEME https://m.edsoo.ru/f8eaf2eb
OO1as XxapakTepucTUKa
76 YIIEBOJIOB U Kiaccuukarms bu6mmoreka [JOK

yII€BOJOB (MOHO-, IU- U
MOJIMCAXapH/Ibl)

https://m.edsoo.ru/7a9693al
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MoHocaxapusl: pusnyeckue

77 CBOMCTBA U HAXOXXIACHHUE B Bubmuotexa LIOK
https://m.edsoo.ru/b4bdda2d
MIPUPOJIC
[IpuMeHeHue rioKo3sl, €€

78 3HA4YEHUE B bu6mmoreka [{OK
KU3HEICATCIIBHOCTH https://m.edsoo.ru/5e61122d
opranm3ma
Hucaxapupl: caxapo3sa,

79 MaJIbTO3a U JIAKTO3a. bu6mmoreka [{OK
HaxoxieHue B mpupoje u https://m.edsoo.ru/eb0384e7
MIPUMEHECHHE TUCaXapuI0B
[Tonucaxapuasl: cTpoeHue

80 MaKpOMOJIEKYJI, (PU3NYECKHE bubnuoreka [JOK
M XMMHYECKHE CBOMCTBA, https://m.edsoo.ru/72a04508
MIPUMEHCHHE

81 [TonsaTre 06 KCKYCCTBEHHBIX bubnuorexa [JOK
BOJIOKHAX https://m.edso0.ru/6216e766
Pemenne pacyeTHbIX 3a1a4
Ha ompeeeHue 101

82 BLIXO§a Ill'Ipo,HYKT: peakiuu bubmiorexa LIOK

https://m.edsoo.ru/7fde47ef
OT TEOPETUYCCKHU
BO3MOJKHOT'O
CucremaTu3anus u
83 000011IeHNE SII:IIaHI/Iﬁ 110 bubmorexa HOK
https://m.edso0.ru/08d4364c
pasneny
KonTponsHas pabora mo
84 TeMe bu6mmoreka [JOK

"Kucnopoacoaepxaiue
OpraHUYecKue coeTuHeHus"

https://m.edsoo.ru/42c6678e
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AMMHBL: KTacCU(pHUKAINA,
CTPOEHUE MOJICKYI, 00IIas

bu6mmoreka [{OK

8 (opyxa, H3OMEpH, https://m.edsoo.ru/efa7e6ca
HOMEHKJIATypa 1 (PU3HUECKUe
CBOMCTBA
86 XUMHUYECKHEe CBOMCTBA bu6mmoreka [{OK
amu(paTUIECKNX aMUHOB https://m.edsoo.ru/1bc5cf80
AHWIMH: CTpOCHHE aHUIINHA
87 OCO6CHHOCTI:I XUMHYECKUX ’ buoamorexa [HOK
. https://m.edsoo.ru/39cd21f1
CBOMCTB aHMUJIMHA
CnocoOFbI TmoTyueHus 1
88 MpUMEHEHHE a}.]"IqI/I(l)aTI/I'-IeCKI/IX bubmmorexa LIOK
https://m.edsoo.ru/eal38763
aMUHOB
AMUHOKHCIOTHI:
HOMCHKJIATypa U U30MEpHs
89 (bmnqecxnzrllaoﬁcma. o Bubnuorexa LIOK
https://m.edsoo.ru/d1773e80
OTtnenbHBIC IPEACTABUTEHN
0-aMHHOKHCIIOT
XUMHYECKHE CBOMCTBA
aMHHOKHUCIIOT, UX
90 6I/IOJ'IOFI/I‘IGCK(;C 3HAYCHHUE Bubmuorexa LIOK
https://m.edsoo.ru/77df705a
aMHHOKHCIIOT. CHHTE3 B
TUAPOJIU3 TSN THIOB
Benku kak mpupoIHbIe
91 MOJIUMEPBHIL; (I:Tpr;liypm bubmorexa LIOK
’ https://m.edsoo0.ru/429e9899
OeIKOB
92 XHMHYECKHE CBOMCTBA bu6mmoreka [JOK

OEJIKOB

https://m.edso0.ru/6237306d



https://m.edsoo.ru/efa7e6ca
https://m.edsoo.ru/1bc5cf80
https://m.edsoo.ru/39cd21f1
https://m.edsoo.ru/ea138763
https://m.edsoo.ru/d1773e80
https://m.edsoo.ru/77df705a
https://m.edsoo.ru/429e9899
https://m.edsoo.ru/6237306d

AzoTcojepkaiiue

FeTEPOIUKINYSCKUE
93 coe;l)/IHHeHm. HyknenHnoBbie Bubmrotexa LIOK
https://m.edsoo.ru/521d1431
KHUCJIOTBI: COCTaB, CTPOCHHE U
OHMoJoruYecKas poJib
[Ipaktuyeckas padora Ne 4.
Pemenne
94 IKCIIEPUMEHTATBHBIX 337124 bubmmorexa LHOK
https://m.edsoo.ru/8e3c02d1
o Teme "A3oTcoepkaiiue
OpraHuYecKue coeTuHeHus"
[IpakTueckas pabora Ne 5.
Pemenne
95 AKCTIEPUMEHTATBHBIX 33724 bubmmorexa LIOK
https://m.edsoo.ru/bde3fdf6
no teme "Pacno3naBanue
OPraHM4eCcKUX COeTMHEHUN"
KontpossHas padorta no
96 TEME I:ASOTCOII[)ep}KaHII/Ie bubmorexa [IOK
Y https://m.edsoo.ru/ce561bc7
OpraHUYECKUE COCTMHEHUS
OCHOBHBIE TTOHITUS XUMUH
BBICOKOMOJIEKYIIPHBIX
97 COEIMHEHUN I/IyMeIT)oI[bl ux bubmotexa [JOK
https://m.edsoo.ru/7aa63ebd
CHUHTE3a —II0JIUMEpHU3aIus U
MMOJIMKOHIEHCALIUS
98 IImacTtMaccel. YTunuszanus u bu6mmoreka [JOK
nepepaboTKa IIacTHKa https://m.edsoo.ru/82242e0f
DI1acToOMEphI: HATypaIbHBIHA
99 CI/IHTCTI/ILIepCKI/Ie KanyinKI/I. bubnmorexa HOK
https://m.edso0.ru/246103ec
Pe3una
100 BosnokHa: HatypanbHbIe, bu6mmoreka [JOK



https://m.edsoo.ru/521d1431
https://m.edsoo.ru/8e3c02d1
https://m.edsoo.ru/bde3fdf6
https://m.edsoo.ru/ce561bc7
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HCKYCCTBEHHBIE,
cunrernyeckue. I[lonumepsr
CIELMAJIbHOTO HA3HAYCHHUS

https://m.eds00.ru/5963a601

101

[Ipaktuyeckas padora Ne 6.
Pemenne
AKCIIEPUMEHTAIBHBIX 33724
mo teMe "Pacmo3naBanue
IUIACTMACC U BOJIOKOH"

bu6mmoreka [{OK
https://m.edso0.ru/3aebd77a

102

O6061enHue n
CUCTeMaTH3aIHs U3y4YeHHOTO
Marepuana o Teme
"BBICOKOMOTNIEKYIISIpHBIE
coequueHus"

bu6mmoreka [IOK
https://m.edsoo0.ru/6a22b1e8

OBIIEE KOJIMYECTBO YACOB
I10 ITIPOTPAMME

102
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11 KJIACC

KoaudecTBo 4acoB

DJIeKTpOHHbIe HH(ppoBbIE

Ne Jara
Tema ypoka Konrpoabubie | IIpakTHyeckue o0pa3oBaTe/IbHbIE
n/n Bcero H3Y4YeHH s
padoTsI padoThbI pecypchl
1 Atom. CocTaB aTOMHBIX S7IEP. 1 bubnuorexa [JOK
Xumudeckuit 3jeMenT. M30Torms! https://m.edsoo.ru/59c112ee
9 CtpoeHnue AJIeKTPOHHBIX 000JI0UeK 1 bubnuoreka [JOK
aTOMOB, KBAHTOBEIE YKCJIa https://m.edsoo.ru/b4d9fffa
3 Knaccudukanus xumMmuaeckux 1 bubmuorexa [JOK
3JIEMEHTOB (S-, P-, d-, f-3memMenThI) https://m.edso0.ru/61294af9
4 Pacnpenenenue 3neKTpoOHOB MO 1 bubmuorexa [JOK
aTOMHBIM OpPOUTAIISIM https://m.edsoo.ru/f5f750fe
DneKTpOHHbIE KOH(PUTypaIiu
5 aTOMOE BJIeMeHTOBq; OZEOL;HOM u 1 bubmmorexa LIOK
i} https://m.edso0.ru/8149e846
BO30YXJIEHHOM COCTOSTHUHT
5 DNeKTpOHHBIE KOH(PUTYpaITUU HOHOB. 1 bubmuorexa [JOK
DJIEKTPOOTPUIIATETLHOCTD https://m.edsoo.ru/a0764b24
[Tepuonnueckuii 3aKOH U
[lepuoauueckas cucrema
7 XI/II\]ZI/I‘I:CKI/IX snementoB Jl. U. 1 Bubmmorexa LIOK
. https://m.edso00.ru/16957c01
MenpeneeBa, CBSI3b C COBPEMEHHOM
Teopuel CTPOCHHS aTOMOB
3aKOHOMEPHOCTH U3MEHEHHUS
CBOMCTB XUMHUYECKHX DJIEMEHTOB U
8 00pa3yeMbIX MU MPOCTHIX U 1 Bubmorexa LIOK
https://m.edsoo.ru/f8468927
CJIOHBIX BEIIECTB IO TPYyIIaM U
nepuoam
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https://m.edsoo.ru/f8468927

Cucremarusanus u 00001eHue

bubmuoreka [JOK

o 3HAHMI 110 TeMe https://m.edsoo.ru/8fad2942
Bunnl xuMuueckou CBA3U.
MexaHu3Mbl 00pa30BaHUs
10 KOBaJICHTHOU cfsmn. Bomoponnas Bubmuotexa LIOK
https://m.edsoo.ru/5a8072af
CBsA3b. MeXXMOJIEKYIISIpHBIC
B3aUMOJICHCTBUS
BaneHTHOCTh U BaJIeHTHBIE
BO3MOKHOCTH aTOMOB. CBsI3b bubnuorexa [JOK
11 .
AIIEKTPOHHOU CTPYKTYPBI MOJIEKYII C https://m.edsoo.ru/3d2ca093
WX TEOMETPUIECKUM CTPOCHHEM
IIpeacraBneHust 0 KOMIIEKCHBIX
12 cope;IHeHHs[x: COCTaB U bubmorexa OK
https://m.edsoo.ru/8c66b12a
HOMEHKJIaTypa
BeniectBa MOJIEKyJISIPHOTO U
13 HEMOJIEKYJISIPHOTO CTpOEHUS. THIbI bubmuorexa [JOK
KPUCTAUTHIECKUX PEIICTOK U https://m.edsoo.ru/e167635b
CBOMCTBA BEIIECTB
IlonsaTue o qUCIIEPCHBIX CUCTEMAX.
14 HpeﬂCTaBHeI[HI/Ie OpKOJ'IJ'IOI/II[HI)IX bubmorexa [JOK
https://m.edsoo.ru/da2c70e4
pacTBopax
HcTuHHBIC pacTBOPHI: HACKIIICHHBIC
15 u HeHaCLHul;HHbIeppaCTBopI/IIIIIVIOCTL. bubmmorexa LIOK
’ https://m.edsoo.ru/e9ccdd8d
Kpucrannoruapatel
16 CriocoObI BeIpaKeHUSI KOHIIEHTPAIIUU bubnunoreka [JOK
pacTBOpOB https://m.edsoo.ru/328e653a
17 Pemienue 3a1a4 ¢ HCOOJIb30BaHUEM bu6mmoreka [JOK

MHOHSITHH "MaccoBas JOJI

https://m.edsoo.ru/785e0ab4
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pacTBOpPEHHOTO BemecTna",
"MoJIsipHasi KOHIEHTpaus"

Krnaccudukarus 1 HOMEHKIIATypa bubnuorexa [JOK
18
HEOPraHWYeCKUX BEIIECTB https://m.edsoo.ru/bf9e108d
19 Cucremaru3zanus u 00001IeHIE bubnuorexa [JOK
3HaHUI 1O TeMe https://m.edsoo.ru/8d2c6a3a
KonTtponsHas pabora no temam
"Crpoenue atoma. [leproauueckuii
20 3aKkoH U [lepuonnyeckas cucrema bubnuoreka [JOK
XUMHYeCKuX 3aementoB J1. U. https://m.edsoo.ru/70a60aa4
MenneneeBa", "CtpoeHue BenecTna.
Mmuoroo6pa3ue BemiecTs"
Knaccudukanus xumMmuaeckux
peaKkuuii B HEOPraHUYECKOU U
OPraHN4eCcKO XUMHUH. 3aKOH bubmuorexa [JOK
21
COXpaHCHHS MaCChI BEIIIECTB; 3aKOH https://m.edso0.ru/6335cdd?2
COXPaHEHHUS U MPEBPAICHUS SHEPTUU
MIPU XUMUYECKHUX PEaKIMIX
TenoBbie 3¢ heKTh XUMUUECKUX
22 peaKIuii. Te(i(lzongH%CKHe bubmmorexa LIOK
https://m.edsoo.ru/d1db86da
ypaBHEHUS
Brruncnenus o ypaBHEHUSIM
23 XAMHYECKUX peal}fmﬁ u bubmmorexa [IOK
https://m.edso0.ru/87b13954
TEPMOXHUMHYECKUM yPaBHEHUSIM
CKOpOCTh XMMHMUYECKOM peaklnu, e€
24 3aBUCHUMOCTD OT Pa3IMYHBIX
(dakropoB. Katanus u kaTanmu3atopbl
25 I'oMoreHHbI€ U reTeporeHHbIe



https://m.edsoo.ru/bf9e108d
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peaknuu

[Ipaktuyeckas padora Ne 1 mo reme

26 "Bnusinue pasnuyuHbIX GAKTOPOB Ha bubmotexa LIOK
. " https://m.edsoo.ru/1facaldl
CKOPOCTh XUMUYECKOU PEAKIIUU
97 OO6paTumbie 1 HEOOpAaTUMBIE bubnuorexa [JOK
peaknuu. XMMUYCCKOE PaBHOBECHE https://m.edso0.ru/30952f9b
[IpaxTnueckas padota Ne 2 o Teme
28 "BnusiHue pa3nuyHbIX PaKTOpOB HA bubnuorexa [JOK
MOJIOKEHHE XUMUIECKOTO https://m.edsoo.ru/3bf34el7
paBHOBecHs"
DNEKTPOTUTHICCKAST TUCCOITHAITHS.
29 CI/IJ'IBHI::IG U cralbie BECKTp:JII/I;ILI. bubmmorexa LIOK
https://m.edsoo.ru/5f766bdf
CreneHp nuccoManuu
HNonnoe npounsseaenue Boasl. Cpena
30 BOJIHBIX p:CTBOpr. Boao;flonmjﬁ ’ bubmorexa [IOK
https://m.edsoo0.ru/3966ca89
nokasarens (pH) pactBopa
I'maponus coneit. Peakmun,
31 Hp(I)[feKa}omHe B paCTngax bubmmorexa LIOK
https://m.edsoo.ru/09d5a9bd
AJIEKTPOJIUTOB
IIpaxktnueckas padora Ne 3 mo Teme
32 ")I()I/IMI/IIIeCKHe ;)eaKI_II/II/I B pacTBOpax bubmmorexa LIOK
" https://m.edsoo.ru/2e3daeb0
ANIEKTPOJIUTOB
OKHUCAUTENEHO-BOCCTAHOBUTEIHHBIC
33 peaknuu. BaxxHenme OKUCIuTeNn U bubmorexa [JOK
https://m.edso0.ru/56226060
BOCCTaHOBUTEIH
34 MeTo1 3eKTPOHHOTO (3JIEKTOHHO- bu6mmoreka [JOK
HMOHHOT0) OanmaHca https://m.edsoo.ru/fb691387
35 DNEKTPOIN3 PaCTBOPOB U PACILIABOB bubnuoreka [IOK



https://m.edsoo.ru/1faca1d1
https://m.edsoo.ru/30952f9b
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BEIICCTB https://m.edsoo.ru/93fb97d2

36 Pemenue 3a1a4 pa3InyHBIX TUTIOB bubmnorexa LIOK

https://m.edsoo.ru/5a859d16

37 Pemenue 3a1a4 pa3InyHBIX TUIIOB Bubnuotexa LIOK

https://m.edsoo.ru/5afa265d
CucreMaru3anus 1 0000IIeHNE
38 3HAHUH 10 Tellxlqe "XMMHquHCKHe butmmorexa HOK
| https://m.edsoo.ru/c161eb85
peaxiuu

39 KonTponsnas pabora o teme bubnuorexa [JOK
"XuMHYECKUE peaKiuu” https://m.edsoo.ru/a8a0a930
ITonoxeHre HEMETaJJIOB B
[Iepuoaunueckoil cucreme

40 XUMHUYECKUX AemeHToB /l. 1. bubmuorexa [JOK
MeHneneeBa 1 0COOCHHOCTH https://m.edsoo.ru/8ca2dcad
cTpoeHus ux atomMoB. Ou3ndeckue
CBOMCTBA HEMETAIJIOB
Annmotponus HeMeTaioB (Ha

41 anMeie KHCIIOpOJia Cepbl( docdopa bubmmorexa LIOK

’ ’ https://m.edsoo.ru/ef92c91c
U yTIeposa)

42 Bonopon: nosnydaenue, puznueckue u bubnmuoreka [JOK
XHUMHYECKHE CBOMCTBA. [MapuIpl https://m.edso0.ru/0aa8f613
["anoreHsbl: HAXOXKICHHUE B IIPUPOIC

43 CHoco0bI nonyqufm (1)H3Hqic}f<nﬂe I:I Bubmiorexa LIOK

- https://m.edsoo.ru/4e223795
XUMHYECKHE CBOHCTBA
I'anorenopogopoapl. BaxkHeine
44 Kncnoponcoiegmimne COEJIMHEHUS Bubmorexa LIOK
https://m.edsoo0.ru/6b3255e6
raJoreHOB
45 JlabopaTopHbIE U IPOMBIIIIICHHBIE bu6mmoreka [JOK
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CIIOCOOBI TIOYYCHHSI TaJIOTCHOB.
[IprumeHeHne rajJloreHoB U UxX
COEIMHEHU I

https://m.edsoo.ru/6971acasd

[Ipaktudeckas padora Ne 4. Pemenue

bubmmoreka [{OK

46
iKCHepI/IMeiITaJII)HI)IX 3a71a4 110 TeMe https://m.edsoo.ru/8b26fecd
T"ajorensr
Kucnopon: naboparopusie u
g | s e
i ’ . https://m.edsoo.ru/c8abc36a
XUMHYECKHe cBoiicTBa. O30H.
[IpumeHeHne KucIoOpoaa U 030Ha
bu6moreka [IOK
48 O
KCHIBL 1 TIEPOKCHIbT https://m.edsoo.ru/5¢8816a0
49 Pemrenue 3amay pa3InuHbIX THIIOB bubmorexa [IOK
Aatp https://m.edsoo.ru/2b6d8b4b
Cepa:
50 | onocoss nomysems, duartieaie 1 BuGmworera LIOK
v L https://m.edsoo.ru/46afael6
XAMHYECKHE CBOIICTBA
bu6mmoreka [JOK
51 C
CPOBOZIOPOL, CYIL(puIp! https://m.edsoo.ru/7c¢875999
K
52 | copm, Oeobmmiocm cnoficrs ceprofi BuGorera LIOK
ppL. p https://m.edsoo.ru/8cfa2548
KHACJIOTHI
I1 3] Ne5.P
53 | oxemepuenTamn: sage 0 Tewe buGiuorera LIOK
N prve f,l https://m.edsoo.ru/Oafb05e4
Cepa u e€ coenuHeHUs
54 A30T: HaX0X/I€HUE B IIPUPOJIE, bubnuoreka [IOK

CITOCOOBI MOJIy4CHUA, (I)I/I?»I/IIICCKI/IC 151

https://m.edsoo.ru/badd2255
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XHMHYECKHE CBOKMCTBA. AMMUAK,
HUTPHJIBI

Kucnopoconepxanme coequHEHNS

bubmmoreka [{OK

> asoTe. 9CO6GHHOCTH crouete https://m.edsoo.ru/e2965afe
A30THOW KHUCIIOTHI

56 [Ipumenenue a3ora u ero bubnuorexa [JOK
COeMHEHUH. A30THBIC yI00OpEHNUS https://m.edsoo.ru/129f5059
®docdop: HaAXOKACHHUE B IPUPOJIE,

57 crocoObl MONTyueHus, PU3nIecKue u bubnuoreka [JOK
Xumuueckue cBorictea. Dochuant u https://m.edsoo.ru/9a6b43ec
bochun
Oxcunasl dpocdopa,

58 (bOC(i))(I)pC((i))lIel()bXZIHI/Ie kuciotel. Comu Bubnuorexa LIOK

. https://m.edsoo.ru/c7a2d429
(dhochopHOIT KUCTOTHI
[Ipumenenne gpocdopa u ero
59 copezmHeHHﬁ. ((Ib;OC((ii))Ol;)HBIe bubmmorexa LIOK
https://m.edsoo.ru/a218070a
yaoOpeHust
[Ipaktuueckas padota Ne 6. Permenue
60 3KI():HepHMeHTanI;HLIX 3a/1a4 10 TeMe bubmmorexa LIOK
https://m.edsoo.ru/8175ac3f
"AzoT 1 pocdop u ux coequHeHUA"
Yrnepoa: HaXoKIeHUE B PUPOJIE,

61 AJUIOTPOIHBIE MOIU(DUKAIUH; bubnunoreka [JOK
(bu3nyecKre U XUMHUECKUE https://m.edsoo.ru/1eb19f9e
CBOWCTBA, MPUMCHEHHE
Oxkcup yraepoga(ll), oxcn

62 yrnepz([)z}[];(l\llj) I;F(OJ'I)LHa}I KECJ'IOTa " Bubnnorexa HOK

. ’ https://m.edsoo.ru/dba58adf
e€ comu

63 Peurenue 3agau pa3auyHbIX TUIIOB bu6mmoreka [JOK
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https://m.eds00.ru/6029b609

KpemHuii: HaxoKI€HUE B PUPOJIE,

64 CocoOBI OTYYEHUs, PUIUIECKUE U Brbmiorexa LIOK
MIIECKIE CBOfiCTRA https://m.edsoo.ru/143558ab
65 Oxkcun kpemuus(1V), kpemaueBas bubnuorexa [JOK
KHMCJIOTa, CHIIMKATEI https://m.edsoo0.ru/3170e7bl
[IpuMeHeHne KpeMHUS U €T0 bubnuorexa [JOK
66 coequuennii. CTekio, ero https://m.edso0.ru/393cdac0
MOJIy4eHHE, BH]IbI CTEKIIA https://m.edsoo.ru/5823cefb
67 Pemenue 3a1a4 pa3InyHBIX THITOB Bubnuorexa LIOK
https://m.edsoo.ru/b624{801
68 CucreMmaruzamus 1 00o0I1eHne bu6moreka [IOK
3HaHui mo teme "Hemeramisr" https://m.edsoo.ru/6e864db5
69 KonTtponsHas paboTa o Teme bubmuorexa [JOK
"HemeTamisr" https://m.edso0.ru/d0484c76
70 AHaln3 pe3yabTaToB KOHTPOJIBHOM bubmuorexa [JOK
paboTHI, KOPPEKIUS OIIHOOK https://m.edsoo.ru/2b7e9510
[TonoxeHne MeTaioB B
[Tepuoanueckoii cucreme
71 XHMHYECKHX JIEMEHTOB. bu6mmoreka [JOK
OCOOCHHOCTH CTPOCHUS https://m.edso0.ru/9839c16¢
ANIEKTPOHHBIX 000JI0UEK aTOMOB
METaJJIOB
OO6mue GpuznuecKre CBOMCTBA
72 Me:lannoq};. IIpumeHeHne MeTaIoB B bubmorexa HOK
https://m.edsoo.ru/51dac9d3
OBITY M TEXHUKE
73 CmnaBsl MetaioB. Kopposust bubnunoreka [JOK

MCTaJlJIOB

https://m.edsoo.ru/42h872e3
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bubmuoreka [JOK

74 Pemenue 3ana4 pa3anyHbpIX TUIIOB https://m.edso0o.ru/e3de37b6
ONEKTPOXUMHUYECCKHH Ps
75 Hanpaieﬂnﬁ MeTaJIJIOI}:. I(I)6ume Bubnuotexa LIOK
https://m.edsoo.ru/94eb377a
CIIOCOOBI TIOJYYCHHSI METAJUIOB
OO61as XxapakTepuCTUKa METAILIIOB
|A-rpynnel [lepuonnyeckoit
CHCTEMbI XUMHUYECKHUX JIEMECHTOB.
76 Hatpuii u kanuii: nonyuenue, Brbmiorexa LIOK
https://m.edsoo.ru/e12c26b3
(bM3UYEeCKre U XUMHUYECKUE
CBOMCTBA, TPUMEHEHHUE MPOCTHIX
BEIIECTB U UX COCTMHEHUH
OO6mras xapakTepuCTUKa METAILJIOB
IHA-rpynmsr [Tepuoandeckoit
CHUCTEMbI XUMHUYCCKHX JICMCHTOB.
77 Marnuii 1 Kanbluii: MoTydeHue Bubnuorexa LIOK
’ https://m.edsoo.ru/7c3e49c0
(bU3UYEeCKre U XUMHUYECKUE
CBOMCTBA, MPUMEHEHHUE MPOCTHIX
BCIICCTB M MX COCIUHCHUI
JKEcTKOCTE BOIBI M CIIOCOOEI €8 bu6mmoreka [JOK
78
yCTpaHEHUS https://m.edsoo.ru/c74bfae9
AnmroMuHuMiL: olrydeHue, GU3NIECKue
79 U XUMHYECKHE CB}(f)qﬁCTBz; ! Bubmmorexa LIOK
’ https://m.edso0.ru/0e79b266
MIPUMEHCHHE
AMdoTepHbIe CBOMCTBA OKCHIA U
80 TUIPOKCHUIA ATTFOMUHHS, bu6mmoreka [JOK
TUAPOKCOKOMILIIEKCHI aTFOMUHUS, UX https://m.edsoo.ru/5d12d318
MIPUMEHECHHE
81 Pemenue 3a1au pa3nuyHbIX TUIIOB



https://m.edsoo.ru/e3de37b6
https://m.edsoo.ru/94eb377a
https://m.edsoo.ru/e12c26b3
https://m.edsoo.ru/7c3e49c0
https://m.edsoo.ru/c74bfae9
https://m.edsoo.ru/0e79b266
https://m.edsoo.ru/5d12d318

[Ipaktudeckas padora Ne 7. Pemenue

bubmuoreka [JOK

82 3KCHGPHMGHTMBHHX St HONT eMe https://m.edsoo.ru/27a4af43
MerTasuibl TJIABHBIX TTOATPYIII
OO61rast XxapakTepuCTUKa METAILIIOB
83 no6ounbIx noarpymi (b-rpymm) bubnuorexa [JOK
[Mepuoauueckoit cucTemMbl https://m.edso0.ru/610d7431
XUMHYECKHX DJICMEHTOB
dusznyeckne U XUMHUICCKHE CBOMCTBA
84 XpoMa ¥ €ro COSIMHEHUH, HX bubmmorexa [JOK
https://m.edsoo.ru/9911bef3
MIPUMCHCHHE
Baxxueitmue coeJuHEHHS Maprafiia.
85 [Tepmanranat Kaim ero o bubamorexa LOK
> https://m.edso0.ru/039d69c8
OKHCIIUTEIbLHBIC CBOWCTBA
dOu3nvecKkrue U XMMHUYECKHE CBOMCTBA
86 JKeJie3a U €ro COSTUHEHUH. bu6mmoreka [IOK
[Tony4yeHue u MPUMEHEHHUE CILTABOB https://m.edsoo.ru/1b7{8741
Keresa
du3ndecKnue U XUMUYECKHUE CBOMCTBA
87 MeEIU U €€ COEINHEHUI, UX bubmmorexa [JOK
’ https://m.edsoo0.ru/2bc0f954
MIPUMEHCHHE
du3ndecKnue U XUMUYECKHUE CBOMCTBA
88 IIMHKA ¥ €r0 COSAMHECHUN, UX bu6mmoreka [JOK
npuMeHeHue. I HapOKCOKOMILIEKCHI https://m.edsoo.ru/b1f2beal
LIMHKA
[IpakTuueckas padota Ne 8. Pemenue
89 3KI<):nepHMeHTaJ111HHX 3a/1a4 110 TeMe bubmorexa LIOK
N . https://m.edsoo.ru/a6e352ea
MerTanibl TOOOYHBIX MOATPYIII
90 Peurenue 3aaau pa3auyHbIX TUIOB bu6mmoreka [JOK



https://m.edsoo.ru/27a4af43
https://m.edsoo.ru/610d7431
https://m.edsoo.ru/9911bef3
https://m.edsoo.ru/039d69c8
https://m.edsoo.ru/1b7f8741
https://m.edsoo.ru/2bc0f954
https://m.edsoo.ru/b1f2bea1
https://m.edsoo.ru/a6e352ea

https://m.eds00.ru/a8b83d83

O0001IEeHUE U CUCTEMATU3ALIUS

91 M3Y4YEHHOI'0 MaTepuaia 1o Teme Brbmiorexa LIOK
https://m.edsoo.ru/e91fe975
"Meramibr"
92 KonTtposnsHas paboTa o teme bubnuorexa [JOK
"Merabr" https://m.edsoo.ru/83f63ea3
93 AHanu3 pe3ynbTaTOB KOHTPOJIBHOMN bubnuorexa [JOK
pabOoThI, KOPPEKITUS OMIHOOK https://m.edsoo.ru/9ebff2fd
Ponps xumuu B obecrieueHnun
94 YCTOMYHMBOTO pPa3BUTHUSA bubnuoreka [IOK
4esoBevecTBa. [IoHATHE O HAYUHBIX https://m.edsoo.ru/080fe1f0
METOJIaX UCCIIEA0BaHUS BEIIECTB
HaydyHble MPUHITUIIBI OpTaHU3aIHH
95 XUMHUYECKOTO MPOU3BOJICTBA. bu6mmoreka [IOK
[TpoMbIIUTEHHBIE CITIOCOOBI https://m.edsoo.ru/2e45a44f
MOJIyYEHUs] BaKHEHIIINX BEIIECTB
XHUMHUYECKOE 3arpsi3HEHUE
96 OKpY KaroIen szI[bI U ero bubmmorexa LIOK
https://m.edsoo.ru/9f11bf51
MOCJIEICTBUS
97 XUMUS U 3JJ0POBBE YEIIOBEKA. bu6mmoreka [JOK
JlekapCTBEHHBIE CPEICTBA https://m.edsoo.ru/a6552721
Xumus nuiy. Posb xumun B
98 06ecnequIIJ/IlI/I [MUILEBOA bubmorexa [JOK
https://m.edsoo.ru/1f7b5bd2
0€3011acCHOCTH
99 Kocmernueckue u napgpromepHsie bubnuoreka [IOK
cpeznctBa. beitoBast Xumust https://m.edsoo.ru/da42d5a9
100 XHUMHSA B CTPOUTEIIBLCTBE. bubnuoreka [IOK

Baxwueliune cCTpoUTeNbHBIE U

https://m.edso0.ru/61e69003



https://m.edsoo.ru/a8b83d83
https://m.edsoo.ru/e91fe975
https://m.edsoo.ru/83f63ea3
https://m.edsoo.ru/9ebff2fd
https://m.edsoo.ru/080fe1f0
https://m.edsoo.ru/2e45a44f
https://m.edsoo.ru/9f11bf51
https://m.edsoo.ru/a6552721
https://m.edsoo.ru/1f7b5bd2
https://m.edsoo.ru/da42d5a9
https://m.edsoo.ru/61e69003

KOHCTPYKIITMOHHBIC MaTCpHAJIbI

XHMHS B CEJILCKOM XO3SIUCTBE.

101 Opranuyeckre 1 MUHEPAJIbHbIE 1 Brbmiorexa LIOK
https://m.edsoo.ru/fd39587d
ynoOpeHus
102 CucreMaru3anus 1 0000IIeHNE 1 bubmmoreka [{OK
3HAHMI 110 TeME https://m.edsoo.ru/db979c70
OBUIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME



https://m.edsoo.ru/fd39587d
https://m.edsoo.ru/db979c70

YYEBHO-METOJUYECKOE OBECIIEHEHUE OBPA30BATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

* Xumus, 11 xkacc/ I'abpuensa O.C., Octpoymos WU.I'., Cnagxos C.A., JIéBkun A.H., AkunonepHoe o6mectBo «M3aarenbeTBo
«IIpocsemenne»

Xumwus, 10 knace /T'abpuensa O.I'., OctpoymoB WN.I'., Cnagkos C.A., Jlekun A.H., Axunonepnoe o6mectBo "[Ipocsemienue"

METOAUYECKHUE MATEPHUAJIBI UISA YUYUTEJIA

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

https://infourok.ru/kontrolnye-raboty-po-himii-dlya-10-klassa-dlya-obuchayushihsya-estestvenno-nauchnogo-profilya-6430292.html

file://IC:/Users/123/Downloads/396-himija_-11kl_-kontr_-i-prov_-rab_-k-gabrieljanu_-uglubl_-ur__gabrieljan_2016-160s%20(1).pdf



JIncer BHeceHus1 M3MeHeHMIT B pa0o4ylo mporpaMmy y4e0HOro npeamera
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[Toanuce yunrens




[Ipunoxxenue
[IpakTuyeckne pabOTHI:
10 knacc
Ne 1. Ilony4yenue 3TuineHa U U3y4eHUE €Er0 CBOWCTB.
Ne 2. Pemienue skcriepuMeHTANIBHBIX 3aa4 110 TeMe «CIUpTh U (PEHOTBIY;
Ne 3. Pemenue skcriepuMeHTANIBHBIX 3a1a4 110 Teme «KapOoHoBbie KUCIOTHI. CI0KHBIE YPUPHI».
No 4. Pemrenue 3KCIepUMEHTANBHBIX 33/1a4 10 TeEME «A30TCOAEpPKAIINE OPraHUYECKUE COCTUHEHUS»;

Ne 5 Pemenne skciepuMeHTaIbHBIX 3a7a4 110 TeMe «Pacnio3HaBaHue OpraHudeckux coequHeHun». Ne 6. PelieHne skcrnepruMeHTAIBHBIX 3a4a4
1o TeMe «Pacrno3HaBanue acTMace ¥ BOJOKOH»

11 kmace

Ne 1. Bnustaue pa3nudHbIx GakTOpPOB HA CKOPOCTh XUMHUUYECKOU PEaKIUH;

Ne 2. Bnusinue paznuuHbIX (PakKTOpPOB Ha MOJIOKEHHE XMMUYECKOI0 PaBHOBECHS,;

No 3. Xumuyeckue peakiiy B pacTBOpPax ICKTPOJIUTOB

. No 4. Perienne 3KcriepuMeEHTaIbHbBIX 3a]1a4 110 TeMe «l aJloreHbI»;

Ne 5. Penienne skciepuMeHTaNIbHBIX 3a7a4 110 TeMe «Cepa U ee COSTUHEHUSD.

No 6. Perienne skcriepuMeHTaIbHBIX 337124 0 TeMe «A30T U Gochop 1 uX CoeTMHEHUS.
Ne 7. Penienue 3kCiepuMEHTANbHBIX 331a4 110 TeMe «MeTasuibl IIaBHbIX MOATPYIID;

Ne 8. Pemenue SKCIICPUMCHTAJILHBIX 3a/1a4 11O TCMC «MeTamibl MoOOYHBIX MOATPYIIID».



KonTpoJbHbie padoThl.

Neni/mt ‘ HasBaHnue KOHTPOJIBHBIX paboOT

| cGopuuK

10 kaacc
1. KonTtposneHas padota Nel mo Teme https://infourok.ru/kontrolnye-
«YTIEBOIOPOIBI» raboty-po-himii-dlya-10-
klassa-dlya-obuchayushihsya-
estestvenno-nauchnogo-
profilya-6430292.html
2. KonTtponeHas padota Ne2 mo teme https://infourok.ru/kontrolnye-
"Kucnopoacoaepxkaiine opraHndecKue raboty-po-himii-dlya-10-
coeauHeHus" klassa-dlya-obuchayushihsya-
estestvenno-nauchnogo-
profilya-6430292.html
3. KonTponsHas padota Ne3 mo Teme https://infourok.ru/kontrolnye-
" A30TCOAEpIKAIINE OPTraHUICCKUE raboty-po-himii-dlya-10-
coequHeHus " klassa-dlya-obuchayushihsya-
estestvenno-nauchnogo-
profilya-6430292.html
11 knacc
Neni/mt | Ha3BaHMe KOHTPOJIBHBIX paboT COOpHHK

1

KonTtponpHas paboTa o remMam
"Ctpoenue aroma. [lepuoanueckuii
3aKkoH U Ileproanyeckas cucrema
XHUMHUYECKUX 31eMeHTOB /1. H.
MenpneneeBa", "CrpoeHue BenecTsa.
Mmuoroo06pasue Bemiects"

file:///C:/Users/123/Downloads/396-
himija_-11kl_-kontr_-i-prov_-rab_-
k-gabrieljanu_-uglubl_-
ur__gabrieljan_2016-
160s%20(1).pdf




2 KontposbHas paboTa o reme file:///C:/Users/123/Downloads/396-
"XuMuueckue peakiuu" himija_-11kl_-kontr_-i-prov_-rab_-
k-gabrieljanu_-uglubl_-
ur__gabrieljan_2016-
1605%20(1).pdf

3 KontpospHas paboTa o reme file:///C:/Users/123/Downloads/396-
"Hemerammsr" himija_-11kl_-kontr_-i-prov_-rab_-
k-gabrieljanu_-uglubl_-
ur__gabrieljan_2016-
1605%20(1).pdf

4 KontposbHas paboTa o reme file:///C:/Users/123/Downloads/396-
"MeTtaymisr" himija_-11kl_-kontr_-i-prov_-rab_-
k-gabrieljanu_-uglubl_-
ur__gabrieljan_2016-
1605%20(1).pdf

PaGouyasi nporpaMmMa BoCIMTAHUS

Pabovas mporpamma BOCTIUTaHHS PEATH3yeTCsS Yepe3 MCIOJIb30BaHHE BOCIIUTATEILHOTO MMOTCHIINANIA YPOKOB XUMHUH. JTa paboTa
OCYIIECTBISIETCS B CIEAYIOMIHUX (popMax:

* [ToOy>xaeHne 00yJaronIuxcsi CoOM0AaTh Ha YPOKE OOIIENPUHSATHIE HOPMBI TOBEICHHSI, IPaBUiIa OOIICHHUS CO CTAPIIUMHU
(megarormvyeckuMu pabOTHUKAMH) U CBEPCTHUKAMU (00y4YarOIIUMICH ), IPUHIIUATIB YICOHOW TUCIMILINHBI K CAaMOOPraHU3aIiH.

(] [IpuBnevyeHne BHUMaHUsI 00y4YaIOMIUXCS K IEHHOCTHOMY acIeKTy H3y4aeMbIX Ha YpOKaxX MPEIMETOB, sIBICHH, COOBITHIA Yepes:

[ neMOHCTpaIHIO 00yJYArOIIUMCS TIPUMEPOB OTBETCTBEHHOTO, TPAXKIAHCKOTO IMOBEICHHSI, IPOSBICHUS YEIOBEKOIIO0HS U
JI00pOCEPACYHOCTH

— oOpaneHre BHUIMaHUS Ha SIPKUX JICATENICH KYIbTYpPbI, CBSI3aHHBIX C H3y4aeMbIMHU B JIaHHBI MOMEHT TEMaMH, Ha TOT BKJIaJl, KOTOPBIN
OHHM BHECITM B Pa3BUTHE HAIlICH CTPAHbI U MHUPA, HA JIOCTOMHBIC MOIPaXKaHHUsI TPUMEPHI UX KU3HU, HA MOTHBBI MX TIOCTYIIKOB;

— HCIIOJIb30BaHKE HA YpOKax MHGOpMaIIUK, 3aTparuBaroIieil BaKHbIE COIIMANbHBIE, HPABCTBEHHBIE, STUYECKHUE BOIIPOCH

* Mcnonb3oBaHue BOCIUTATENFHBIX BO3MOXKHOCTEH COJIepKaHusl ydeOHOTo peameTa i1 GopMUPOBaHUS Yy 00YyUaIOIIUXCS POCCUMCKHUX
TPaJAULIMOHHBIX TyXOBHO-HPABCTBEHHBIX M COIMOKYIBTYPHBIX LIEGHHOCTEH Yepe3 mog00p COOTBETCTBYIOIIUX TEKCTOB ISl YTCHHS,
MPOOIEMHBIX CUTYallui A 00CYKJIEHUS B Kacce



* MnunuupoBanue 00Cy aeHuH, BICKa3bIBAHUN CBOETO MHEHUS, BEIPAOOTKU CBOETO JIMYHOCTHOTO OTHOIIEHHS K U3y4aeMbIM JIUIaM,
IIPOU3BEACHUAM XYJ0KECTBEHHOM JIUTEPATYPhl U UCKYCCTBA.

* BiroueHue B ypoK UTPOBBIX MPOIIENYP, KOTOPbIE IOMOTAIOT MOAAEPKAaTh MOTUBALIMIO O0YJarOIIMXCS K OJIy4YEHUIO 3HaHUH,
HaJIQ)KMBAHUIO TIO3UTUBHBIX MEXJIMYHOCTHBIX OTHOIICHUH B KJIacCe, TOMOTAIOT YCTaHOBJICHHUIO T0OpOXKeIaTeIbHON atMochepsl BO
BpeMs ypoKa.

* [IpumeHeHre Ha YpOKE HHTEPAKTUBHBIX (POPM pabOThI, CTUMYIHPYIONIUX TO3HABATEIHHYIO MOTHBALIAIO 00YYarOIUXCS.

* [Ipumenenue rpynnoBoii paboTsl WK pabOTHI B Mapax, KOTOPbIE CIOCOOCTBYIOT Pa3BUTHIO HABBIKOB KOMaH/IHOM pabOThI U
B3aUMO/ICHCTBUIO C IPYrUMH 00ydaromumMucs. * BeiOOp 1 uCHoab30BaHNE HA yPOKaX METOI0B, METOAMK, TEXHOJOTUH, OKAa3bIBAIOIINX
BOCITUTATEJIbHOE BO3JICHCTBUE HAa IMYHOCTh B COOTBETCTBUU C BOCIIUTATEIbHBIM HI€ATI0OM, 1IEJIbIO U 33JJauaMi BOCITUTAHMSL.

* MHunuupoBanue u Noep:KKa UCCIeA0BaTEIbCKOM e TEIbHOCTH IKOJIBHUKOB B (POPME BKIIOUEHHUS B YPOK Pa3INIHBIX
HCCIIEIOBATENIbCKUX 3aJJaHH, YTO JaeT BO3MOKHOCTh 00yJaroIuMcsl MPUOOPECTH HABBIKK CAMOCTOSTENIbHOTO PELICHUS TEOPETUYECKOM
po0IeMbl, TeHEPUPOBAHUSI U 0POPMIIEHHSI COOCTBEHHBIX TUIIOTE3, YBAXKUTEIBHOTO OTHOIIEHUS K UY)KUM UM, ITyOJIUYHOTO
BBICTYIUICHHUS, apTYMEHTHPOBAHUS U OTCTaUBAaHMSI CBOEH TOUKH 3PEHHUS.

* YcTaHOBIIEHNE YBAXKUTENIBHBIX, JOBEPUTENbHBIX, HE(OPMaTbHBIX OTHOUICHUH MEXIY YUUTENIEM U YYeHHUKAaMU, CO3/IaHUE Ha YpOKax
HMOLIMOHAIBHO-KOM(OPTHOM Cpe/ibl
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